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ACROSS  THE  GREEN  MOUNTAINS  OF  OMAN. 

By  Colonel  S.  B.  MILES. 

.Ikkel  Akhdau,  or  the  Green  Mountain,  as  the  Arabs  call  it,  lies  about 
00  miles  south-west  of  Muskat,  and  is  the  central  and  culminating 
point  of  the  great  chain  forming  the  backbone  of  Oman.  Viewed  from 
i  the  nearest  part  of  the  coast,  some  4o  miles  away,  this  gigantic  mass 
}  looms,  a  most  conspicuous  and  majestic  feature,  in  the  distance,  its 
i  dark  precipitous  front  rising  abruptly,  cliff  above  cliff,  in  wild  and 
desolate  nakedness  to  a  height  of  nearly  1 0,000  feet.  The  sight  of  the 
mountain  is  so  impressive  that  from  the  moment  I  first  saw  it  I  made 
the  determination  to  visit  it,  and  the  accounts  I  subsequently  heard  of 
its  inhabitants  and  pensile  gardens  increased  my  desire  to  make  its 
acquaintance.  But  the  country  at  that  period  was  very  unsettled, 
tribal  and  dynastic  wars  being  of  perpetual  occurrence,  and  it  was  not 
for  several  years  that  a  fitting  opportunity  for  carrying  out  my  design 
presented  itself. 

In  the  middle  of  the  year  1876  I  found  myself  able  to  undertake  the 
trip,  and  the  Sultan  having  caused  instructions  to  be  despatched  to  the 
Governor  of  Nakhl  to  make  arrangements  with  the  Beni  Riyam  who 
possess  Jebel  Akhdar,  and  other  tribes  on  the  way,  to  provide  an  escort, 
I  sailed  from  Muskat  on  .Tune  27  in  a  native  boat  for  Sib,  where 
I  landed  and  camped  for  the  night  in  a  garden  near  the  shore.  The 
next  morning,  having  procured  camels,  I  started  in  company  with  two 
sheikhs,  who  had  come  from  Nakhl  to  meet  me,  for  Burka,  where  I 
arrived  about  mid-day.  After  an  interview  with  the  governor  and 
a  short  rest,  we  resumed  our  journey  and  struck  inland  in  a  direction 
almost  due  south,  the  path  leading  along  the  Wady  Hammam. 

We  were  now  traversing  the  eastern  part  of  the  maritime  plain 
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known  as  the  Batina,  which,  except  in  the  oases,  is  an  uncultivated 
desert,  the  surface  being  in  some  parts  sandy,  in  others  stony.  At 
10  miles  we  came  suddenly  upon  a  small  but  rich  oasis  named  El  Wasit, 
near  the  junction  of  the  Wadis  Ilammam  and  Maawal,  where  we  experi¬ 
enced,  in  the  cool  and  humid  atmosphere  of  the  date  groves,  a  most 
refreshing  change  from  the  heat  and  glare.  We  now  ascended  the 
Wady  Maawal,  and,  skirting  the  base  of  the  Nakhl  range,  arrived,  after 
another  hour  or  so,  at  the  village  of  1  libra,  where  we  stopped  for  the 
night  at  the  house  of  Sezzid  Ali,  a  grand-nephew  of  the  Sultan.  The 
Wady  ^laawal  is  known  in  the  upper  part  as  Wady  Mayin,  and  has 
several  villages,  viz.  Jenab,  1  libra,  Afy,  Musalmat,  Wasit,  etc.  The 
Maawal  tribe  to  which  it  belongs  is  Eahtanite,  and  numbers  about 
twelve  thousand  souls.  In  the  fifth  or  sixth  century  of  our  era  this 
tribe  began  to  assume  a  predominant  2)Osition  in  the  country,  as  the 
Julanda  princes  who  then  ruled  over  Oman  belonged  to  a  Maawal 
family,  a  circumstance  which  gave  the  tribe  a  status  analogous  to  that 
held  by  the  A1  Bu  Saidis  at  the  present  day.  The  Julanda  dynasty 
is  supposed  to  be  referred  to  in  the  Koran  (Sura  18 ).  It  acquired  great 
reputation  in  the  Moslem  world  from  the  action  of  the  brothers  Abd 
and  Jaifar,  who  reigned  at  Nezwa  in  the  Time  of  Ignorance,  and  who 
accepted  the  new  faith  immediately  on  receipt  of  the  prophet’s  letter  of 
invitation,  and  championed  it  against  the  idolaters  in  Oman.  The  per¬ 
secutions  of  Mowiya  and  ilejaj  brought  the  dynasty  to  an  end,  and 
compelled  the  last  of  the  line  to  seek  safety  in  exile.  The  Maawal 
tribe  was  ever  unfriendly  towards  II. II.  Sezzid  Turky,  and  was 
severely  chastised  in  1 883  for  their  share  in  the  attack  on  Muskat. 

The  following  day  we  entered  the  ravine  leading  to  the  secluded 
glen  where  lay  embosomed  the  town  of  Nakhl,  or,  as  one  may  call  it, 
for  the  three  words  have  the  same  signification.  Palmyra  or  Tadmor. 
The  approach  was  one  of  striking  and  impressive  singularity.  We 
were  now  close  under  the  lofty  mass  of  Jebel  Nakhl,  which,  rising 
abruptly,  towered  over  us  to  a  height  of  5240  feet,  and  as  we  rode  up 
the  winding  torrent  bed,  it  seemed  as  if  we  were  about  to  penetrate 
the  very  bowels  of  the  mountain.  No  sign  of  human  habitation,  no 
cultivation,  no  gardens  were  visible,  nothing  but  dark  and  desolate 
rocks  met  the  eye ;  the  silence  was  profound,  and  I  was  wondering 
where  the  town  could  possibly  be,  when  from  above,  in  front  of  us, 
several  matchlocks  were  suddenly  discharged  in  our  direction,  and 
I  perceived  a  watch  tower  perched  on  a  steep  pinnacle  2O0  feet  high, 
standing  guard,  as  it  were,  over  the  entrance,  and  from  which  the 
sentries  had  fired  to  give  notice  of  our  approach.  Bounding  an  angle, 
we  were  now  confronted  with  the  massive  ramparts  of  the  fortress, 
which,  warned  by  the  watch  tower,  immediately  began  to  fire  a  salute 
from  a  battery  of  twelve-pounder  iron  guns,  the  sound  of  which  rever¬ 
berated  sharply  from  the  rocky  walls  of  the  glen.  The  town  itself. 
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however,  still  remained  invisible  until,  skirting  the  pinnacle,  we  passed 
under  a  two-arched  viaduct,  when  the  whole  settlement,  houses,  palms, 
gardens,  orchards,  and  cultivation,  burst  upon  the  view,  presenting 
a  scene  of  a  very  picturesque  character.  It  was  getting  hot  when  we 
arrived,  and  though  the  sun  poured  its  scorching  beams  upon  the  black 
rocks  around  us,  and  heated  the  air  to  an  insufferable  degree,  I  could 
not  help  stopping  for  some  minutes  to  gaze  upon  the  scene,  and  to 
admire  the  remarkable  strength  of  the  position. 

I  was  very  cordially  received  by  theWaly,  or  governor,  Sezzid  Salim 
bin  Khalfan,  who  came  down  to  meet  me  and  conducted  me  to  a  small 
house  in  a  pretty  garden  that  had  been  prepared  for  me,  and  for  the  use 
of  which  I  was  indebted  to  the  courtesy  of  one  of  the  Sultan’s  officials. 
Here  I  was  detained  three  days  by  the  dilatory  habits  of  the  Arabs,  and 
then,  having  received  letters  requiring  my  presence  at  .Muskat,  I  re¬ 
turned  thither  by  the  shortest  route.  A  week  later,  July  9,  I  started 
again,  accompanied  this  time  by  Mr.  Maguire,  the  B.I.S.N.  Company’s 
agent,  and,  taking  a  direct  course,  we  made  our  first  stage  at  the  village 
of  llalban,  not  far  from  Jcbel  Tau,  the  abutment  of  the  Nakhl  range, 
where  we  camped  for  the  night.  We  found  llalban  a  place  of  unusual 
industrial  activitj’,  the  people  being  busily  engaged  in  the  manufacture 
of  indigo  dye  from  plants  extensively  cultivated  in  the  neighbourhood. 
It  is  prepared  in  large  earthen  jars,  and  the  dye  is  used  to  give  the 
imported  textile  fabrics  of  ^lanchester  that  dark  blue  colour  so  highly 
favoured  and  almost  exclusively  worn  by  the  women  of  Oman  of  all 
ranks  and  conditions.  In  the  evening  we  inspected  the  village  school, 
which  was  near  our  camp,  and  was  held  in  the  open  air  like  an  Indian 
patshula,  the  sacred  peepul  being  here  represented  by  a  large  mango 
tree.  The  pedagogue  was  an  old  moolla,  rod  in  hand,  and  among  the 
twenty-one  children  sitting  at  his  feet  we  counted  five  girls,  one  of 
whom  was  learning  to  write.  Among  the  crowd  of  visitors  that  came 
to  see  us  was  the  Sheikh  of  A1  Tau,  who  pointed  to  his  town  in  a  west- 
south-westerly  direction,  and  gave  us  a  pressing  invitation  to  visit  it, 
saying  it  was  three  times  as  large  as  llalban.  The  next  day,  skirting 
the  base  of  the  mountain,  we  rode  on  to  Nakhl,  crossing  numerous 
nullahs  or  ravines,  and  passing  two  villages,  Farah  and  Lajaali,  on 
the  way. 

The  houses  at  Nakhl  are  built  of  sun-dried  bricks  or  stones  plas¬ 
tered  over ;  many  are  high  and  sjiacious,  and,  though  with  but  slender 
pretensions  to  architectural  beauty,  not  destitute  of  exterior  decoration. 
The  lintels  are  often  carved,  and  the  doors  ornamented  and  strengthened 
with  pointed  iron  knobs  or  bosses.  The  windows  are  never  glazed,  but 
are  closed  at  night  with  strong  wooden  shutters,  and  are  sometimes 
furnished  with  mashrabiyehs,  sometimes  protected  by  strong  iron 
cross-bars.  The  interiors  are  badly  planned ;  the  stairs  are  narrow  and 
steep,  and  the  upiier  apartments  long  and  narrow.  Plaster  or  cloth 
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ceilings  are  not  in  vogue,  but  the  teak  beams  and  rafters  are  often 
handsomely  carved  or  jainted  in  various  devices.  The  windows  are 
usually  placed  very  low,  so  that  the  occupants  reclining  on  the  floor 
may  look  out  of  them,  and  at  the  top  of  the  room  circular  holes  in  tlio 
wall  serve  to  assist  ventilation.  On  the  floor  are  carpets  or  mats  and 
cushions,  but  other  furniture  is  scarce,  and  tables  and  chairs,  of  course, 
not  to  be  seen.  Strong  wooden  brass-bound  boxes  are  the  receptacles 
for  apparel  and  valuables;  and  round  the  room  are  ranged  broad  shelves, 
on  which  is  displayed  a  quaint  and  wondrous  assortment  of  cuckoo 
clocks  and  other  timepieces,  coffee-pots,  china  figures  and  ornaments, 
English  and  Indian  toys,  and  a  variety  of  other  curios,  highly  valued 
by  their  owner.  In  this  ardour  for  collecting,  as  well  as  in  the  style 
of  house  decoration,  Persian  taste  is  very  pereejttible.  Most  of  the 
liouses  have  a  small  garden  attached. 

A  noticeable  fact  here,  it  may  be  observed,  is  the  mixed  character 
of  the  population.  This  comprises,  l>esides  Arabs,  Persians,  Negroes, 
and  Zattut,  a  very  large  proportion  of  Bayasir,  a  race  supposed  to 
have  emigrated  originally  from  Iladhramaut.  The  Bayasir  are  an 
industrious  and  peaceable  folk,  and  many'  of  them  are  wealthy,  but  aro_ 
held  as  aliens  by  the  tribal  Arabs,  and  are  never  entrusted,  I  believe, 
with  i)ositions  of  authority  and  command.  When  a  Bayasir  ha[>pens  to 
meet  a  sheikh  on  the  road  he  will  not  go  up  to  kiss  hands  and  give 
salutation  without  first  dropping  his  sandals  by  the  side  of  the  path, 
after  the  manner  of  servants  and  inferiors. 

Nakhl  is  abundantly  supplied  with  wafer,  and,  indeed,  one  of  the 
most  characteristic  features  in  its  physical  aspect  is  the  existence  of 
copious  thermal  springs,  the  medicinal  virtues  and  efficacy'  of  whicli 
are  famous  in  the  land.  The  chief  fountain,  or  rather  group  of  foun 
tains,  is  called  Hammam  Thowareh,  and  lies  at  the  head  of  the  ravine, 
a  little  distance  from  the  town,  among  fragrant  gardens  and  shady 
palms  and  mangoes.  The  sight  is  very  curious.  In  the  midst  of  a 
numerous  family  of  smaller  springs,  the  father  of  fountains  gushes  up 
out  of  a  cavity'  in  the  giound,  ap]>arently  about  0  feet  in  dejdh  and  ‘J 
in  diameter,  and  pours  forth  a  volume  of  water,  roughly  calculated  by 
me  at  ‘JUO  gallons  per  minute.  This  is  the  hottest,  as  w'ell  as  the 
largest,  spring  at  Nakhl,  and  has  a  temperature,  I  found,  of  HU}'’  Falir. 
There  are  at  least  twenty  other  springs  in  its  vicinity,  yielding  alto¬ 
gether  a  very  bountiful  supply,  but  the  temperature  of  those  I  tested 
did  not  exceed  104°  Fahr.  They  are  all  tasteless  and  inodorous.  On 
the  other  side  of  the  town  is  a  similar  assemblage  of  springs  called 
Hammam  Odaisee,  the  most  prolific  of  which  issues  from  a  hole  in  the 
rock  and  is  led  into  a  tank,  from  whence  it  flows  to  irrigate  the  fields. 
This  spring  was  105°  Fahr.,  and  another  near  it  was  102’  Fahr.  Not¬ 
withstanding  the  high  repute  and  universal  belief  in  the  curative 
properties  of  those  waters,  I  did  not  observe,  either  here  or  at  Thowareh, 
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any  facilities  for  bathing,  such  as  are  to  be  seen  at  Bosher,  although 
the  local  faith  is  that  hygienic  effects  can  be  more  rapidly  and  per¬ 
manently  obtained  by  ablution  than  by  taking  the  water  internally. 
The  supply  of  water  is  sufficient  not  only  for  the  domestic  requirements 
of  the  people  without  the  need  of  wells,  but  enough  and  to  spare  for 
the  irrigation  of  the  gardens,  fields,  and  date- groves  of  the  settlement. 
The  natives  assert  that  the  heat  of  the  water  decreases  in  summer 
weather  and  increases  in  winter,  and  they  have  a  firm  belief  that  the 
supply  is  unvarying  and  inexhaustible.  The  rivulets  issuing  from 
these  hot  springs  abound  in  little  fish,  even  where  the  water  is  still 
warm ;  they  are  about  the  size  of  minnows,  and  are  of  two  species. 

Mechanical  ingenuity  is  not  the  forte  of  the  Arab,  and  I  was  some¬ 
what  surprised  to  find,  in  one  of  the  streams  near  the  path,  a  flour-mill 
tunied  by  water-power.  It  was  rather  a  primitive  and  diminutive 
affair,  but  it  was  the  first  thing  of  the  kind  I  had  then  seen  in  Arabia, 
though  I  have  since  noticed  similar  ones  near  Ilostak.  The  mill  con¬ 
sisted  of  a  circular  upper  stone,  bevelled  up  to  a  thin  edge,  revolving 
upon  a  stone  floor,  and  attached  below  to  a  vortex  wheel,  which  was 
set  vertically  with  oblique  floats  or  blades.  The  grain  was  put  in 
unhusked,  and  appeared  to  be  ground  very  slowly. 

The  castle  is  built  on  an  eminence  overlooking  the  town,  between 
Jebel  Laban  and  the  pinnacle  rock,  the  ascent  up  the  ramp  to  the 
main  gateway  l»eing  very  steep.  This  gate  leads  through  a  strong 
outer  rampart  pierced  with  embrasures  and  armed  with  a  battery  of 
iron  guns  mounted  on  rickety  carriages,  and,  passing  this,  you  find 
yourself  in  the  courtyard,  in  which  stands  the  keep,  consisting  of  a 
high  curtain  flanked  by  two  towers,  from  whose  lofty  battlements  a 
superb  view  is  presented  towards  the  coast.  It  has  three  gates,  and  is 
in  rather  a  dilapidated  condition.  Standing  within  the  gorge  and 
protected  by  the  heights  around,  the  castle  is  well  placed,  and  is  con¬ 
sidered  invulnerable  by  the  Arabs,  who  have  a  deep  sense  of  its  military 
importance.  Owing  to  its  position,  Nakhl  has  indeed  played  a  by  no 
means  insignificant  part  in  the  history  of  Oman  during  the  past  three 
centuries,  particularly  in  the  closing  years  of  the  Yarebeh  dynasty, 
and  has  sustained  many  sieges.  The  ruins  of  two  other  forts  are  to  be 
seen  here,  one  on  the  north  side  called  Jeneb,  dismantled  by  Sez/id 
Saed  bin  Sultan,  and,  after  being  repaired,  was  finally  demolished  by 
Sezzid  Azz.an  in  IStiB;  and  another  which  stood  near  ThowAreh,  and 
was  razed  to  the  ground  by  Sezzid  Toorkee  in  1874.  Enfolded  in  the 
iron  embrace  of  the  deep  gorge  in  which  it  lies,  the  town  is  shut  in  on 
all  sides,  and,  occupied  as  the  confined  space  mainly  is  with  palms  and 
houses,  there  is  little  room  left  for  cultivation.  The  town  has  a  regular 
and  well-supplied  market,  and  is  divided  into-  five  quarters,  viz.  Atik, 
Hadhain,  Safrat  el  Ijal,  Khoryeh,  and  Hujret  el  Kurein.  The  date 
trees  are  extremely  prolific,  and  the  fruit  is  esteemed  of  superior 
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sweetness  and  lusciousness — virtues  which  are  ascribed  by  the  people 
to  the  copious  and  constant  irrigation  of  the  plantations. 

Out  of  a  population  of  about  600O  the  pure  Arabs  do  not  exceed 
l.')00,  representing  the  following  tribes:  Yaarebeh,  Ilarras,  Beni 
Kharus,  Sereeriyin,  A1  Kbozair,  and  Hadhuriiu.  The  number  of  fight¬ 
ing  men  is  800,  mostly  Bayusir.  In  the  lower  classes  there  is  much 
admixture  of  Persian  blood.  Each  hara  or  quarter  of  this  town  had  a 
“sablah”  of  its  own.  This  institution  is  very  popular,  and  consists  of 
a  small  shed,  or  covered  platform,  raised  above  the  ground  and  open  on 
all  sides;  it  may  be  l.'»  or  20  feet  square,  with  a  light  roof  of  mats  and 
palm  leaves  resting  on  wooden  posts.  I  have  seen  some,  however, 
more  substantially  built,  and  bearing  some  resemblance  to  a  mosque. 
Situated  centrally  in  the  village,  it  forms  the  council  hall  where  the 
sheikhs  and  leading  Arabs  assemble  daily  to  discuss  local  politics  and 
chat  over  the  events  of  the  day.  The  tobacco-pipe  of  Turkey  and 
Persia  being  almost  unknown  in  Oman,  the  inevitable  cofiee-pot  is  in 
full  requisition,  and  the  sheikhs’  slaves  may  be  seen  close  by  busily 
engaged  in  roasting,  pounding  and  cooking  the  berry  for  the  company. 

There  are  numerous  hand-looms  at  Nakhl,  in  which  coloured  lungies 
and  puggrees  are  woven,  as  well  as  cotton  cloth  of  the  natural  brown 
variety  called  “  khodrung.”  The  blue  yarn  required  is  dyed  here,  but 
the  red  and  yellow  yarns  are  imported  from  Bombay.  Embroidered 
.silk  belts  for  ladies  are  also  made  here.  Another  industry*  is  the  pro¬ 
duction  of  porous  earthen  vessels  for  cooling  Avater,  the  quantity  made 
in  the  Nakhl  factories  being  almost  sufiicient  for  the  home  demand. 
The  clay  used  is  a  bluish  marl,  brought  from  the  neighbouring  village 
of  Musalmat,  mixed  with  sand.  The  kalib,  or  potter’s  whetd,  has  two 
discs,  the  lower  one,  which  is  called  “  raha,’’  being  turned  by  a  treadle. 
The  clay  to  be  moulded  is  placed  on  the  upper  wheel,  and  is  fashioned 
by  an  iron  instrument  called  “  moshal,”  the  finishing  touches  being 
done  with  a  sort  of  comb  called  a  barit. 

During  my  stay  I  visited  some  of  the  schools,  of  which  there  are 
five  here,  and  saw  the  children  imbibing  instruction  in  the  usual 
Moslem  style,  repeating  aloud  sentences  of  the  Koran  or  rules  of 
grammar  read  out  by  the  mollah.  They  attend  in  the  morning,  and 
may  be  seen  at  an  early  hour  hurrying  to  school,  boys  and  girls  to¬ 
gether,  some  with  a  “  minfa,”  or  wooden  Eoran-stand,  on  their  heads, 
some  with  a  painted  board  or  camel  shoulder-blade,  on  which  they 
learn  to  write,  under  their  arm.  The  instruction  given  is  of  a  very 
elementary  character — reading,  writing  Arabic  grammar,  the  Koran, 
and  a  little  arithmetic  being  the  only  subjects.  But  the  boys  of  the 
learned  and  wealthy  are  often  educated  at  home  by  a  mollah,  and 
advanced  further.  The  lack  of  method  is  partly  compensated  for  by 
the  precocity  and  tenacity  of  memory  shown  by  the  boys.  Nakhl 
deserves  attention  for  the  comparatively  advanced  state  of  education 
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among  the  peo)ile,  there  being  a  larger  proportion  of  persons  in  this 
town  able  to  read  and  write  than  in  any  other  in  <  Iman.  There  is  a 
good  number,  also,  of  professional  scribes.  Books,  consequently,  are  not 
so  scarce  here  as  elsewhere.  The  higher  position  of  learning  here  is 
attributed  to  tho  influence  of  the  Persians,  who  occupied  this  part  of 
the  country  during  the  time  of  Nadir  Shah. 

Nakhl  has,  for  the  greater  part  of  the  year,  a  temperate  and  pleasant 
climate,  being  preserved  from  the  scorching  winds  that  sweep  over  the 
great  desert,  and  partly  shaded  from  the  sun’s  rays  by  the  impending 
mass  of  mountains  to  the  east  and  south.  It  is.  moreover,  cooled  and 
refreshed  by  the  sea-breeze  from  the  coast ;  but  we  found  from  i»ersonal 
experience  that  the  heat,  though  dry,  could  be  sometimes  stifling  and 
oppressive  in  the  extreme.  The  elevation,  taking  the  mean  of  two 
aneroids,  is  1100  feet. 

On  July  11  our  kafeer.  Sheikh  Selim,  having  intimated  that  he  had 
procured  an  escort,  and  that  he  was  ready  to  conduct  us  to  the  foot  of 
the  pass,  we  mounted  horses  and  left  Nakhl  at  3  a.m.  the  next  day. 
Our  route  lay  along  the  Kustak  road,  which,  following  the  sweep  of  the 
range,  led  us  west  by  south  over  a  barren  country  with  an  intricate 
system  of  low  hills,  ridges,  and  ravines.  Some  of  these  ravines  are 
inhabited  by  warlike  tribes,  and  it  may  be  convenient  here  to  give 
the  names  of  these  ravines  as  they  occur  in  succession  from  Sib  west¬ 
ward.  The  first  of  them  is  the  Wady  Tau ;  the  second  is  the  Wady 
Lajaali,  also  called  Wady  llalban,  and  having  its  exit  at  Bomais; 
and  the  third  is  the  Wady  Ilaiumam,  or  Nakhl,  which  joins  the 
Wady  Maawal,  and  reaches  the  sea  at  A1  Harudi.  The  fourth  river, 
the  Wady  Beni  Kharus,  becomes  a  confluent  in  its  lower  course  with  the 
Wady  Misthal,  and  flows  into  the  sea  at  Bu  Abiili.  The  Wady  Misthal 
belongs  chiefly  to  the  Beni  Biyam,  who  occupy  Fik  and  three  other 
villages. 

Soon  after  leaving  Nakhl  we  pass  to  our  left  Towye,  a  hamlet  lying 
at  the  foot  of  the  Akabet  el  Kat,  a  rugged  way%  little  better  than  a 
goat  track,  but  the  only  one  over  the  range  to  the  Semail  valley.  At 
8  a.m.  we  reached  Felej  el  Khosair,  in  the  Wady  Beni  Kharus,  w'here 
we  dismount  for  breakfast,  while  the  sheikh  trots  on  to  Awabi  to  make 
various  arrangements.  This  little  dell  is  highly  cultivated,  and  pro¬ 
duces  an  abundance  of  fruit  and  vegetables.  The  fragrance  pervading 
the  air  from  the  shrubs  and  sweet-scented  herbs  was  very  pleasant  and 
enjoyable. 

Leaving  Felej  el  Khosair  at  4  p.m.,  we  rode  on  for  two  hours  till  we 
came  to  Towye  Saih,  a  hamlet  of  the  1  )ahaul  Arabs,  where  the  ravine 
suddenly  exj^ands  into  a  small  plain  three-fourths  of  a  mile  in  extent, 
and  a  mile  beyond  this  we  reach  El  Awabi,  where  we  halt.  The  wady 
here  turns  sharp  to  the  left  through  a  deep  and  narrow  defile,  and  at 
this  point  on  the  left  bank,  completely  commanding  the  passage,  stands 
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the  tastle  Bait  Awabi,  in  a  position  of  great  natural  strength.  Com- 
niiinding  the  most  accessible  pass  up  Jebel  Akhdar  on  the  north,  this 
fort  has  ever  been  a  bone  of  contention  between  rival  chiefs  and  factions. 
In  particular  it  forms  a  constant  source  of  trouble  and  hostility  between 
the  Ibriyin  and  Beni  Kiyam  tribes,  the  former  holding  possession  of 
it,  while  the  latter  would  like  to  destroy  it.  Shortly  before  my  visit  the 
fort  had  been  attacked  by  the  Beni  Kiyam,  who  had  mauled  it  very 
considerably,  without,  however,  effecting  a  capture.  One  of  the  towers, 

I  noticed,  had  been  almost  levelled  to  the  ground.  At  one  time  the 
Ibriyin,  fearing  a  strong  coalition  against  themselves,  offered  Bait 
Awabi  to  the  sultan,  Sezzid  Turky,  who  declined  it.  Subsequently 
His  Highness  changed  his  mind  and  asked  for  it,  but  in  the  mean  time 
the  tribe  had  changed  their  minds,  and  refused  to  give  it  up.  It  was 
eventually  purchased  by  the  sultan  for  a  large  sum,  and  the  transit 
dues,  which  had  been  previously  levied  by  the  Ibriyin  on  goods  passing 
through  the  defile,  were  then  abolished. 

Awabi  lies  about  halfway  between  Nakhl  and  Kostak.  The  settle¬ 
ment  covers  a  fairly  large  area,  and  every  available  spot  has  lieen  re¬ 
claimed  for  tillage.  The  wheat  and  jowari  had  just  been  reaped,  but 
other  crops  were  still  standing,  and  the  fields,  kept  neat  and  regular, 
bore  witness  to  industry  and  good  husbandry.  .Stall-fed  cattle  of  the 
small  humpbacked  kind  are  numerous,  and  almost  every  house  appeared 
to  have  a  cow  or  two.  They  are  fed  on  barley,  dates,  and  lucerne; 
and,  though  there  is  plenty  of  coarse  grass,  they  are  not  allowed  to 
roam  about  the  hills.  Awabi  has  a  population  of  about  2o00,  with  a 
fighting  strength  of  nearly  4(i0.  It  is  occupied  by  three  tribes,  viz. 
the  Beni  Kharus,  Ibriyin,  and  El  Harra8,who  appear  to  dwell  together 
amicably.  The  headman  of  the  town.  Sheikh  Jabir,  was  very  attentive 
and  obliging,  but  was  not  very  communicative.  He  was  much  depressed 
by  the  chastisement  recently  infiicted  on  his  people  by  the  Beni  Kiyam, 
and  pointed  out  to  me,  sadly,  the  havoc  they  had  committed  among  the 
date  palms,  the  prostrale  trunks  of  which  were  lying  al>out  in  hundreds. 

The  shoran  or  bastard  saffron  plant  grows  plentifully  in  these  hills, 
and  the  dried  flowers  are  used  by  the  women,  who  generally  go  about 
unveiled,  to  daub  their  own  and  children’s  faces  with.  It  stains  the 
skin  yellow,  and  does  not  improve  their  appearance,  though  perhaps 
they  think  otherwise.  The  ladies  who  can  afford  it  employ  true  saffron 
for  the  same  purpose. 

The  preparation  of  dried  dates,  known  in  Oman  as  “bisr,”  and  in 
India  as  “  kharak,”  is  carried  on  largely  at  Awabi,  and  as  the  season 
had  now  commenced,  I  took  the  opportunity  to  observe  the  process,  and 
was  taken  round  the  factories  by  the  sheikh.  The  dates  selected  are 
almost  exclusively  of  the  “Mubsili”  and  “Khanaizi”  varieties,  and 
are  picked  before  they  are  quite  ripe.  The  factory  had  a  chimney 
about  15  feet  high,  and  contained  several  open,  circular,  copper  boilers. 
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capable  of  holding  five  gallons  each,  and  nearly  full  of  water.  Into 
these  vessels  the  dates  are  put,  and  allowed  to  simmer  over  a  slow  tire. 
As  the  water  in  the  copper  decreased  from  evaporation,  it  w-as  filled  up 
again,  but  it  gradually  became  inspissated  by  the  extraction  of  the  juice 
of  the  date.  The  fruit  is  left  in  the  water  about  half  an  hour,  and  is 
then  taken  out  and  spread  on  mats  or  cloths  in  the  sun  to  dry,  after 
which  it  becomes  hard  and  of  a  pale  red  colour.  It  is  exported  in 
large  quantities  from  Muskat  to  India.  We  were  here  transferred  to  a 
new  escort,  part  of  our  old  one  returning  hence  to  Nakhl,  and  camels 
were  here  substituted  for  horses,  as  being  better  suited  for  rough  hill 
work,  and  the  gradient  between  this  and  the  next  stage  being  very 
severe. 

After  leaving  Aw-abi,  the  elevation  of  which  is  1850  feet,  the  next 
morning  we  were  led  past  the  fort  in  a  direction  generally  tending 
south-west,  the  tortuous  ravine  gradually  narrowing  to  a  cleft  with 
perpendicular  sides  600  to  800  feet  high,  and  though  evidently  swept 
occasionally  by  impetuous  torrents,  pleasantly  fringed,  and  adorned  in 
places  with  rhamnus,  tamarisk,  oleander,  asclepias,  and  other  trees  and 
shrubs  that  have  clung  tenaciously  to  the  ground  and  withstood  the 
rushing  waters.  At  two  and  a  half  hours,  6  miles  from  Awabi,  we 
come  to  Istal,  a  village  of  the  lieni  Kharus;  and  a  little  further  on  a 
heap  of  ruins  on  the  right  bank  above  us,  indicating  the  site  of  an 
ancient  castle,  named  llisn  Salut,  is  pointed  out.  This  fortlet,  which 
was  finally  destroyed  less  than  half  a  century  ago,  in  one  of  the  many 
tribal  wars  for  the  possession  of  this  defile,  had  a  chequered  history,  and 
as  we  passed  it  the  Arabs  of  my  party  had  a  lively  discussion  on  bygone 
events  associated  with  it.  The  formation,  as  disclosed  by  the  Wadj' 
Beni  Kharus,  appeared  to  consist,  at  first,  of  an  argillaceous  slate,  giving 
]dace,  as  we  ascended,  to  a  dark  sandstone  variegated  with  reddish  or 
brown  streaks,  the  stratification  being  sometimes  confused  and  dippe*l 
at  great  angles,  sometimes  crumpled  by  pressure,  and  apparently 
metamorphic. 

Opposite  the  village  of  Istal  is  a  curious  high  ridge  with  a  serrated 
crest,  called  Ikhbal.  Above  this  the  structure  changes,  limestone  pre¬ 
dominates,  and  a  pleasing  transformation  takes  place  in  the  scenery, 
the  hills  assuming  a  verdant  appearance  that  was  denied  to  the  lower 
slopes.  In  this  part  of  Oman  many  of  the  wadies  are  cut  through  con¬ 
glomerate,  which  usually  forms  the  bed,  and  the  Wady  Beni  Kharus  is 
no  exception  to  this  rule. 

Between  Istal  and  Aleya  we  passed  six  small  hamlets  occupied  by 
shepherds  and  mixed  tribes,  owning  large  flocks  of  goats.  At  Aleya, 
where  the  aneroid  barometers  showed  an  altitude  of  24tt0  feet,  we  dis¬ 
mounted  and  halted  in  order  to  begin  the  real  .ascent  of  the  mountain 
about  nightfall,  the  sun’s  rays  at  this  season  of  the  year  forbidding  any 
attempt  at  alpine  climbing  in  the  heat  of  the  day.  It  was  destined. 
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however,  that  I  should  traverse  the  niouutain  alone,  as  during  the  after¬ 
noon  a  kosid  arrived  with  the  post-bag,  and  my  companion  received 
letters  recalling  him  to  Muskat  on  business.  He  was  accordingly 
obliged  to  relinquish  the  design  of  coming  with  me  any  further,  and  it 
was  arranged  he  should  return  to  Muskat  the  next  day.  The  rugged 
conformation  of  the  mountain  sides  here  is  picturesfiue,  but  the  area 
available  for  cultivation  is  very  limited,  for  the  space  is  confined  by  the 
intersecting  ravines  that  furrow  the  slope. 

As  m.ay  be  naturally  supposed,  the  ground  has  not  been  reclaimed 
without  considerable  difficulty  and  labour,  the  inequalities  of  the 
surface  in  some  places  necessitating  the  fields  and  orchards  being  raised 
and  banked  up.  The  soil  is  very  fertile,  and  the  earth  is  merely 
scratched  by  the  plough,  which  is  small,  light,  and  simple.  I  saw  a  man 
turning  up  the  stubble  with  a  plough  drawn  by  a  single  bull.  The  ears 
of  corn  are  cut  off  close,  and  are  threshed  with  flails  made  of  date-stalks. 
Fruit  grows  here  in  profusion,  and  we  noticed  the  citron,  vine,  lime, 
orange,  and  other  kinds.  A  few  coffee  plants  may  be  seen  here,  and  it 
is  the  only  place  in  Oman  where  it  still  lingers,  the  flourishing  planta¬ 
tions  that  formerly  existed  having  now  all  disappeared. 

The  sheikh  informed  me  in  the  evening  that  he  had  made  an 
arrangement  with  the  owner  of  six  asses,  just  arrived  from  above,  to 
take  us  to  Nezwa  for  fifty  dollars,  and  to  this  I  willingly  agreed;  but 
as  six  animals  were  not  nearly  sufiBcient  for  our  requirements,  and  as  no 
others  were  procurable,  we  had  to  hire  porters  to  carry  up  the  rest  of 
the  baggage.  The  sturdy  Arabs  who  are  accustomed  to  do  this  work, 
carry  the  burden  on  their  backs  in  a  net  supported  by  a  band  or  rope 
across  the  forehead,  and  seem  to  think  little  of  their  performances. 

It  was  a  tittle  after  midnight  on  the  1 3th  that,  after  taking  leave  of 
my  companion  and  of  the  sheikhs  who  had  so  obligingly  conducted  us 
thus  far  on  the  journey  from  Nakhl,  I  commenced  the  ascent  of  the 
Akabat  el  1 1  ajar  or  Lhojar,  as  it  is  popularly  termed.  It  w'as  quite 
dark  as  we  began  the  ascent  of  the  precipitous  mountain  in  front  of  us, 
up  a  rugged  watercourse,  and  I  wondered  how  the  Arabs  could  see 
their  way  along  the  narrow  path.  At  times  wo  had  a  stiflF  climb,  and 
zigzagged  up  the  acclivity  at  a  |)erilous  angle;  at  other  times  the 
track  was  less  steep  and  easier.  As  we  leave  the  torrent  bed  and  con¬ 
tinue  to  progress  upward,  the  gradient  becomes  much  more  formidable, 
and  the  mountain  now  presents  sheer  perpendicular  clifls  and  bold  but¬ 
tresses.  The  path  would  be  here  quite  impassable  for  beasts  of  burden 
had  it  not  been  artificially  improved  by  the  construction  of  successive 
series  of  rough  steps  formed  of  huge  slabs  of  stone,  and  by  the  curbing 
and  revetting  up  of  the  road  in  parts  where  it  overhangs  a  precipice. 
The  stupendous  nature  and  difficulty  of  the  work  and  the  skill  and 
enormous  labour  l)e8towedon  it  claimed  my  wonder  and  admiration,  but 
it  was  in  vain  that  I  endeavoured  to  gather  any  local  tradition  respecting 
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its  origin.  The  absence  of  tradition  and  the  character  of  the  work 
led  me  to  regard  it  as  of  Persian  conception  and  execution.  A  scattered 
Arab  tribe  like  the  Beni  Kiyam,  always  at  war  with  its  neighbours, 
could  not  have  done  it,  and  1  think  the  most  probable  period  to  which 
it  can  be  assigned  is  that  of  the  Dailemite  conquest  of  Oman  in  the 
tenth  century  of  our  era. 

We  found  the  asses  we  had  hired  of  the  hillmen  to  be  surprisingly 
strong  and  sturdy  animals ;  they  were  as  surefooted  as  mules,  and  so 
active  that  they  performed  the  ascent,  a  toilsome  climb  of  5000  feet,  in 
five  hours  without  exhibiting  much  fatigue.  Unlike  any  others  I  had 
seen,  these  creatures  were  more  stoutly  built  and  much  more  spirited 
than  their  humble  kindred  of  the  plains.  Their  owners  seem  to  treat 
them  well,  and  do  not,  I  believe,  take  them  beyond  the  foot  of  the 
mountain.  It  is  said  that  these  asses  are  descendants  of  domesticated 
animals  that  have  run  loose  in  certain  localities,  three  of  which  were 
mentioned  to  me  ;  the  asses  in  these  colonies  are  probably  in  much  the 
same  half-wild  state  as  the  ponies  in  the  New  Forest  and  on  Exmoor. 
Where  the  nature  of  the  path  permitted,  the  one  I  rode  was  accustomed 
to  make  short  and  rapid  spurts,  and  then  stop  to  regain  breath.  It  was 
an  impetuous,  vicious  little  brute,  always  trying  to  bite  somebody,  and 
had  acquired  in  consequence  the  name  of  Uheyaib,  or  the  “  Little  Wolf.” 
The  saddles  used  are  heavy  and  clumsy,  and  the  load  put  on  them 
appeared  to  be  almost  as  much  as  a  mule  would  carry.  Owing  to  the 
sharp  hard  rim  and  deep  cavity  of  its  hoof,  the  ass  is  well  fitted  to 
climb  rocky  hills,  and  its  value  to  the  Arab  in  this  mountainous  region 
is  great. 

After  about  five  hours  of  incessant  toil,  we  reached  the  summit  of  the 
pass  as  the  sun  rose,  and  my  weary  party  camped  by  the  side  of  a  little 
rill  for  two  hours  for  rest  and  refreshment.  I  could  have  enjoyed  a 
longer  stay,  as  at  some  jioints  it  was  possible  to  obtain  a  glorious 
panoramic  view  of  wild  and  majestic  scenery.  We  were  here  standing 
on  one  of  the  highest  ridges  of  the  mountain,  and  the  escarpment,  as  it 
appeared  to  us,  dropped  almost  perpendicularly  from  crag  to  crag,  sheer 
to  its  base ;  the  sea,  though  far  distant,  appearing  from  the  dizzy 
height  to  be  close  under  us.  I  found  that  one  of  my  aneroids  had  given 
way  during  the  ascent,  but  the  other,  graduated  to  10,000  feet,  was  all 
right,  and  showed  we  had  attained  an  altitude  of  nearly  8000  feet. 

On  resuming  our  journey,  we  descended  for  some  distance  a  gradually 
shelving  and  undulating  grassy  plain  with  many  large  trees,  which, 
however,  were  too  far  off  to  l>e  recognized,  and  then  came  to  a  broad  and 
verdant  vale,  which  intersected  our  path  and  led  away  to  the  south-west. 
We  saw  a  few  shepherds  tending  their  flocks  in  the  distance,  but  the 
only  wayfarers  we  met  on  the  road  were  a  party  of  women  carrying 
bundles  of  grass  on  their  heads  for  their  cattle.  After  travelling  in  an 
east-south-east  direction  for  10  or  11  miles,  we  dismounted  at  a  small 
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mosque  and  grove  of  trees  by  the  wayside,  and  while  resting  here  were 
joined  by  some  of  the  sheikhs  of  Saik,  Mohammed  bin  Saed  and  others, 
who  had  come  out  to  welcome  us  and  escort  us  to  their  town.  The 
temperature  at  this  spot  at  noon  w'as  85°  Fahr.  in  the  shade,  and  there  was 
an  exhilarating  and  bracing  freshness  in  the  air  truly  delightful.  From 
this  point  several  high  peaks  were  visible,  but  there  was  no  village  nor 
sign  of  human  habitation  near. 

In  the  company  of  our  new  guides  w-e  now  moved  on  again,  and, 
jiassing  on  the  way  the  spring  and  felej  that  supply  Saik  with  water, 
we  found  ourselves,  on  turning  a  corner,  suddenly  brought  to  a  stand  on 
the  very  brink  of  a  yawning  chasm,  dropping  vertically  to  a  depth  of 
400  feet  below  us,  and  effectually  barring  our  progress.  I  looked  about 
wonderingly,  when  the  sheikh,  taking  me  by  the  arm  and  pointing  to 
a  white  village  with  a  pretty  green  setting,  lying  in  a  sequestered  nook 
at  the  foot  of  the  cliff,  said,  “  There  is  Saik  ;  I  will  show  you  the  way 
do%vn  to  it.”  It  was  certainly  the  most  singular  situation  for  a  settle¬ 
ment  I  ever  beheld,  and  the  mode  of  access  to  it  was  not  less  remarkable. 
Steps  cut  in  the  rock  led  to  the  bottom  of  the  cliff,  and  down  this  long 
and  slippery  staircase  my  little  steed  tripped  nimbly  and  steadily,  but 
I  was  not  sorry  when  we  reached  the  ground.  The  whole  community 
was  there  to  receive  us,  and  quarters  were  assigned  to  me  in  a  small 
house  that  was  vacant,  while  my  party  camped  in  an  open  space  outside 
the  village.  This  curious  cluster  of  houses  has  a  jiopulation  of  about 
four  hundred,  who  subsist  by  growing  corn  and  fruit,  and  exchanging 
their  surplus  produce  for  dates,  cloth,  hardware,  etc.,  for  they  have  no 
manufactures.  They  have  many  wells,  and  have  also  a  small  felej  to 
irrigate  their  vineyards,  fields,  and  orchards. 

The  cereals  are  w'heat  and  jowaree,  and  two  crops  are  gathered  in 
the  year.  The  rose,  myrtle,  and  jasmin  luxuriate  in  the  gardens. 
Strong  but  rude  trellises  support  the  vines,  which  were  still  very 
abundant,  though  they  were  said  to  have  much  decreased  of  late  years 
from  blight  or  phylloxera.  This  misfortune  is  attributed  by  the 
natives  to  the  machinations  of  an  Afghan,  who,  about  twenty  years 
previously,  had  endeavoured  to  preserve  grapes  by  adopting  the  Kabul 
method  of  packing  the  fruit  in  cotton-wool.  A  consignment  was  sent 
to  the  Zanzibar  market,  but  the  venture  did  not  prove  a  success,  and 
the  attempt  to  start  a  trade  in  boxed  grapes  was  abandoned.  A  year 
or  two  later  the  vines  happened  to  be  attacked  by  disease,  and  the 
peo]>le  sagely  concluded  that  the  Afghan  had  cursed  their  vineyards 
after  the  failure  of  his  speculation. 

After  receiving  and  dismissing  a  crowd  of  visitors,  I  went  in  the 
afternoon  to  pay  a  return  visit  to  Sheikhs  Xasir  and  Suliman,  sons  of 
the  old  temeemeh  or  chieftain  of  the  Beni  Kiyam,  Saif  bin  Suliman,  by 
whom  I  was  cordially  received  and  regaled  with  coffee  and  conversa¬ 
tion.  They  took  me  over  their  house,  which,  though  the  largest  in 
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Saik,  is  an  unpretentious  structure,  two  stories  high,  built,  like  the 
rest  of  the  houses  at  Saik,  of  stone  cemented  with  yellow  clay,  and 
surrounded  by'  a  pleasant  orchard  and  garden.  I  had  hardly  returned 
to  my  cottage,  after  visiting  the  sheikhs  and  taking  a  walk  through 
tl:o  town,  when  a  violent  thunderstorm  with  hail  and  heavy  rain  burst 
upon  us  and  lasted  for  some  time.  The  rain  on  the  rocky  plateau 
above  soon  concentrated  in  the  watercourses,  and  the  tumultuous  cas¬ 
cades  that  began  to  tumble  down  the  steep  walls  of  the  chasm  afforded 
a  fine  spectacle.  The  people  informed  me  they  had  already  had  several 
smart  showers,  and  that  there  was  generally  a  fair  amount  of  rain 
during  the  monsoon. 

At  4  p.m.  to  day  the  thermometer  stood  at  82'*  Fahr.,  at  G  p.m.  it 
was  80^  and  at  10  p.m.  74°.  I  found  the  elevation  of  Saik  to  be  6200 
feet.  The  word  Saik  in  Arabic  signifies  “  a  cleft  or  chasm.” 

This  was  the  first  point  in  the  interior  at  which  I  had  touched  the 
route  of  Lieuts.  Wellsted  and  Whitelock,  and,  having  made  inquiry  as 
to  whether  there  was  any  remembrance  of  their  visit,  I  was  gratified 
to  meet  with  some  who  had  personally  witnessed  their  arrival  forty- 
two  years  before.  At  my  request.  Sheikh  Mohammed  sent  for  two  old 
men  of  the  village  and  brought  them  to  my  cottage.  I  found  that 
they  retained  a  clear  impression  of  the  event,  and  their  statements 
amusingly  indicated  how  narrowly  the  strangers  had  been  watched. 
The  Arabs  remembered  that  the  officers  had  tents  with  them,  used 
brass  instruments  to  gaze  at  the  sun,  and  spent  much  of  their  time  in 
writing.  Among  other  objects  of  wonder  and  curiosity’,  it  had  been 
noted  that  they  possessed  a  bottle  full  of  snakes. 

The  sheikhs  of  the  Oman  tribes  have,  in  general,  but  little  power 
over  the  other  members  in  time  of  peace,  but  the  temimeh  of  the 
lieni  liiyam  may  l)e  regarded  as  an  exception,  and  he  is  indeed,  from 
this  and  other  causes,  one  of  the  most  prominent  sheikhs  in  the  country. 
He  is  seldom  on  good  terms  with  the  Sultan  of  Muskat,  and  defiantly’ 
appropriates  to  his  own  use  the  produce  of  the  Bait  el  Mai  or  crown 
lands,  which  belong  of  right  to  the  ruler.  In  connection  with  this 
family,  I  am  sorry  to  have  to  record  one  of  those  domestic  tragedies  so 
common  in  Arabia.  Sheikh  Nasir  bin  Saif  died  a  few  years  after  my 
visit,  leaving  three  sons,  the  eldest  of  whom,  Mohammed,  inherited  his 
father’s  position  as  temimeh.  In  1886  Mohammed  and  his  second 
brother  were  murdered  by’  their  uncle  Suliiuan,  who  usurped  authority 
and  held  it  until  1899,  when  Nasir’s  third  son  retaliated  and  put  his 
uncle  Suliman  to  death. 

The  Beni  Riyam  occupy  the  towns  of  Sheraizi,  Saik,  Xezwa,  Zikki, 
Birket  el  Muz,  and  Tanuf,  and  number  about  17,000,  of  whom  3000 
are  fighting  men.  The  tribe  is  Himyaritic  and  of  Kamar  origin,  its 
eponymus  being  Riyam  bin  Nahfan  bin  Tobba  bin  Zaid  bin  Amr  bin 
Ilamdan.  Their  anc’ent  domicile  was  in  the  province  of  Ilamdan, 
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in  the  Yemen  near  Jebel  Atwa,  on  the  summit  of  which,  where  fire 
issued  from  the  ground,  was  the  temple  of  liiyam,  a  fane  of  great 
sanctity  with  idols  of  the  sun  and  moon,  and  a  great  resort  of  pilgrims. 
According  to  the  Arab  geographer  Ilamdani,  the  ruins  of  this  temple 
were  still  to  be  seen  about  the  year  950  a.d.  Tradition  relates  that 
the  Beni  Kiyam  emigrated  in  remote  times  from  the  Yemen,  in  com¬ 
pany  with  their  cousins  the  Mahra,  and  marched  on  to  Oman,  leaving 
the  Mahra  on  the  way,  in  the  land  they  now  occupy.  After  crossing 
the  peninsula,  the  Beni  Kiyam  were  fortunate  enough  to  secure  as  their 
new  habitation  a  vantage-ground  in  the  most  inaccessible  and  central 
part  of  the  country,  and  called  the  mountain,  after  the  name  of  their 
old  capital  Kadha,  Jebel  Radhwan,  since  changed,  when  or  why  I  know 
not,  to  Jebel  Akhdar.  The  fire  temple  seems  to  have  passed  out  of 
the  memory  of  the  tribe,  who  now  regard  Kadhwan  as  the  name  of  an 
ancient  prophet  that  arose  among  them.  A  portion  of  the  tribe  is 
said  to  derive  its  descent  from  Malik  bin  Fahm,  who  invaded  Oman  in 
the  second  century  after  Christ. 

On  the  14th  I  moved  across  to  Sheraizi,  which  lies  a  mile  to  the 
eastward,  and  was  received  by  the  headman.  Sheikh  Salim  bin  Ab¬ 
dulla,  whose  present  was  a  basket  of  peaches.  The  town  is  much 
larger  than  Saik,  and  offers  a  most  striking  contrast  to  it  in  the  posi¬ 
tion  it  occupies.  Though  less  quaint  and  romantic  in  appearance, 
Sheraizi  is  more  favourably  and  finely  situated,  being  perched  near  the 
liead  of  a  ravine,  like  an  eagle’s  nest,  on  the  brow  of  a  lofty  clifi"  which 
falls  rapidly  to  the  valley  beneath,  commanding  an  extensive  prospect. 
The  town  is  built  on  so  steep  a  declivity  that  the  houses  appear  to 
overhang  one  another,  and  the  only  communication  is  by  means  of 
narrow',  dirty,  irregular  steps  leading  up  and  dow’n  from  one  row  to 
another.  The  houses  are  small  and  mean-looking;  they  are  constructed 
of  stone,  and  are  sometimes,  but  rarely,  plastered  with  clay  on  the 
outside,  as  at  Saik.  Just  under  the  town  there  is  a  copious  spring  of 
pure  water,  which  gushes  from  the  rock  to  fill  a  circular  cistern,  suffic¬ 
ing  for  the  requirements  of  the  inhabitants,  and  serving  the  conduits 
that  fertilize  the  terraces  below. 

1  spent  most  of  the  day  in  wandering  about  the  place  and  examining 
the  extensive  hanging  gardens  which  are  spread  along  the  precipitous 
valley  walls  and  form  the  most  interesting  and  beautiful  characteristic 
feature  at  Sheraizi.  To  the  left  of  the  town,  beneath  it,  and  on  the 
opposite  slope  of  the  valley,  the  whole  face  of  the  hillside,  to  the  depth 
of  1000  feet  or  more,  is  cut  into  a  parallel  series  of  ledges  or  terraces, 
most  symmetrically  arranged  and  highly  cultivated  as  vineyards, 
orchards,  and  cornfields.  These  curious  pensile  gardens,  the  like  of 
w'hich  I  had  never  seen  before,  with  their  varied  foliage  and  ripening 
fruit,  apricots,  grapes,  figs,  and  pomegranates,  formed  a  very  attractive 
and  pleasing  sight,  and  had  evidently  been  most  carefully  constructed. 
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the  terraces  being  stepped  up  with  revetments  wherever  the  natural 
features  of  the  ground  had  not  availed,  to  maintain  the  earth  in  posi¬ 
tion.  Owing  to  the  sharp  angle  of  the  slope,  the  ledges  are  in  general 
very  narrow,  perhaps  10  or  12  feet  in  width,  and  considerable  ingenuity 
has  Iteen  displayed  in  their  disposition  and  in  overcoming  the  difficul¬ 
ties  of  the  ground.  The  labour  bestowed  on  them,  however,  would 
have  been  futile  without  an  abundant  supply  of  water,  and  in  this 
respect  nature  has  been  prodigal,  the  cultivation  being  easily  and  per¬ 
petually  irrigated  by  the  numerous  mountain  streamlets,  which  are 
taught  to  meander  from  one  ledge  to  another  in  turn,  being  confined 
by  little  embankments  along  the  margin.  Extensive  as  these  terraces 
appear,  the  space  they  cover  is  not  very  large,  and  the  inhabitants 
would  be  glad  of  more  soil.  The  limited  scope  for  tillage  necessitates 
economy,  and  the  corn  may  often  be  seen  intergrown  with  leguminus, 
and  sometimes  even  with  melons  and  other  cucurbitaceous  plants. 

Opposite  the  town,  and  on  the  other  side  of  the  intervening  valley, 
which  is  called  the  Wady  Miyadin,  and  flows  to  the  south-south-east, 
is  a  conical  hill  with  a  ruined  tower  and  mosque  on  the  summit ;  and 
to  the  right,  lying  south-east  by  south,  is  El  Jabul,  a  curious  peak, 
which,  I  was  told,  was  looked  on  as  a  potential  stronghold,  having 
served  as  a  refuge  for  the  tribe  in  old  times.  It  is  now  untenanted, 
and  no  vestiges  are  left  of  ancient  buildings.  It  is  cajtable  of  easy 
defence,  as  the  path  leading  up  it  is  so  steep,  narrow,  and  rugged. 
The  scenery  of  this  valley,  with  its  regular  and  richly  varied  terraces, 
like  giant  steps  on  the  mountain-side,  is  as  beautiful  as  it  is  extra¬ 
ordinary,  and  of  a  character  of  which  it  is  impossible  to  give  an 
adequate  idea. 

In  the  afternoon  clouds  again  gathered  round  the  peaks,  and  we 
had  a  pelting  thunderstorm,  which  was  very  grand ;  the  lightning  was 
very  vivid,  and  the  cataracts  of  water  seemed  to  gratify  the  Dailemites 
immenselj’. 

The  women  here,  and  throughout  the  valleys  of  Jebel  Akhdar,  fetch 
water  for  domestic  purposes  in  large  copper  vessels  instead  of  in  earthen 
jars,  as  in  other  parts  of  Oman.  They  also  use  copper  cooking-pots 
almost  exclusively,  the  employment  of  this  metal  being  due,  no  doubt, 
to  the  difficulty  of  bringing  earthenware  up  from  the  plains,  and  to 
the  absence  of  clay  in  these  mountains  suitable  for  good  pottery.  The 
hillmen  procure  these  vessels  from  Nezwa,  where  I  afterwards  found 
the  manufacture  of  copper  ware  to  be  one  of  the  principal  industries. 

During  our  ascent  of  the  Akabet  el  Hajar  to  the  plateau,  the  change 
in  the  character  of  the  vegetation  had  been  complete,  marking  the 
difference  of  elevation  by  the  substitution  of  that  of  the  tem]>erate  zone 
for  the  tropical  and  subtropical  verdure  of  the-  plains.  The  plantain, 
the  mango,  and  the  stately  date  palm,  which  forms  such  a  conspicuous 
feature  in  the  scenery  of  .\rabia  north  of  the  eighteenth  parallel,  and 
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which  we  last  saw  in  the  Wady  Beni  Eharus,  have  all  disap]>eared,  and 
in  their  place  w’e  have  the  w’alnut,  pine,  apple,  and  pomegranate.  The 
fig,  peach,  a])ricot,  vine,  almond,  and  lime  also  flourish.  M.  Anchor 
Kloy  mentions  the  cherry,  but  I  did  not  observe  it.  The  pomegranate 
is  a  handsome  shrub,  with  dark  green  foliage  and  crimson  flowers.  It 
receives  more  attention  at  Sheraizi  than  any  other  product  except  the 
vine,  and  the  fruit,  though  small  in  size,  is  of  sui)erior  excellence.  It 
forms  the  chief  item  of  export  from  Jebel  Akhdar,  being  shipped  from 
Muskat  to  the  value  of  10,000  dollars  annually  for  the  Bombay  market. 
The  Arabs  are  very  fond  of  the  pomegranate,  and  employ  it  for  making 
sherbet.  The  rind -is  very  astringent,  and  is  used  medicinally  as  a 
febrifuge  and  anthelmintic.  The  terraces  appeared  to  oflTer  a  pecu¬ 
liarly  suitable  site  for  growing  cofiee,  and  it  was  once  extensively 
grown  here,  but  from  some  cause  the  plantations  failed,  and  the  plant 
has  now  entirely  di8ap|)eared. 

I  need  hardly  say  that  the  assumption  as  to  the  nutmeg  growing 
in  these  hills  is  erroneous,  Wellsted’s  mistake  having  probably  arisen 
from  the  name  this  spice  bear.s  in  some  European  languages.  Mace, 
the  arillus  or  covering  of  the  nutmeg,  is  another  word  indicating  the 
belief  prevalent  in  old  times  that  Oman  was  the  habitat  of  the  spice, 
it  l)eing  derived  from  Maceta,  the  appellation  given  to  Cape  Mussen- 
dom  by  the  (Ireek  geographers.  Like  so  many  other  articles  still 
bearing  Arabic  names,  e.g.  sugar,  pepper,  olibanum,  rice,  etc.,  the  nut¬ 
meg  was  introduced  into  the  Mediterranean  by  the  Arabs. 

The  vineyards  at  Sheraizi  are  very  extensive,  and  are  regularly 
irrigated  and  manured.  The  vines  are  trained  on  rough  trellises  at 
certain  distances,  and  produce  both  varieties  of  fruit,  white  and  black. 
The  grapes,  which  ripen  here  in  August,  were  hanging  in  goodly 
bunches,  and  it  did  not  seem  to  me  that  the  people  had  any  reason  to 
complain  of  the  crop,  but  they  grumbled  a  good  deal.  Although  much 
of  the  fruit  may  be  eaten,  and  a  portion  made  into  raisins,  there  can 
bo  no  doubt  that  the  bulk  of  the  crop  is  intended  for  the  manufacture 
of  wine  of  an  inferior  kind,  which  is  entirely  reserved,  I  believe,  for 
home  consumption.  I  did  not,  of  course,  witness  the  process,  as  it 
was  too  early  in  the  season,  and  I  had  no  opportunity  of  tasting  the 
vintage,  but  I  should  imagine  it,  from  the  description  I  heard  of  the 
method  employed,  to  be  far  fioin  satisfactory.  After  crushing  the 
grapes  and  mixing  water  with  the  whole  mass  of  pulp,  juice,  skins, 
etc.,  they  leave  the  liquid  for  about  three  weeks  to  ferment.  The  wine 
thus  made  is  considered  fit  to  drink  in  about  three  months  after  the 
fruit  has  been  jducked.  The  wine  thus  made  is  consumed  in  the  long 
winter  evenings  by  the  Sheraizi  men,  whose  wine-bibbing  propensities 
are  notorious  and  reprobated  throughout  Oman.  The  Arabs  of  the 
interior,  being  a  temperate  and  abstemious  race,  regard  the  constant 
manufacture  of  wine  in  their  very  midst  by  these  Persians  as  a  scandal 
No.  V. — Nov::mbkr,  1901.  2  ic 
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to  their  religion,  and  do  not  permit  the  production  of  spirituous  liquor 
in  any  other  part  of  the  country,  so  far  as  I  am  aware. 

Jebel  Akhdar  was  explored  botanically  to  some  extent  in  1830  by 
M.  Aucher  Eloy,  the  intrepid  and  indefatigable  French  naturalist,  who 
a8cende<l  the  mountain  by  the  Akabet  el  Hajar,  and  returned  to  Muskat 
by  the  Wady  Semail.  In  his  zealous  and  enthusisstic  search  for  plants, 
he  traversed  the  greater  part  of  his  journey  on  foot  with  infinite  toil, 
reaching  the  coast  again  at  last  enriched  with  many  specimens  of  new 
species,  but  weary,  fever-stricken,  and  footsore.  In  his  journal,  which 
was  edited  by  M.  Jaubert  in  1838,  he  gives  a  graphic  account  of  his 
sufferings  and  adventures.  M.  Aucher  Eloy  tells  us  he  found  many 
pretty  flowers  well  suited  for  introduction  into  Europe ;  he  collected 
aliout  25(t  species,  and  reckons  there  may  bo  500  altogether  in  Oman,  an 
estimate  which  will,  I  suspect,  be  found  much  below  the  mark.  In  the 
vicinity  of  Nakhl  the  botanist  found  a  tree  of  the  genus  Niehburia,  and 
a  very  pretty  flowering  shrub,  which  he  named  VoijiTia  h'prosu,  also  a 
beautiful  new  Dichyptera.  The  vegetation  on  Jebel  Shaiba,  the  alti¬ 
tude  of  which  is  027»t  feet,  was  new  to  him.  At  El  Ilajar  was  a  new 
Birhravia,  and  at  Aukaud  a  new  violet,  a  new  genus  of  primula,  and  a 
new  species  of  Lunius,  which  he  name<l  Aurea.  At  the  dispersion  of 
M.  Aucher  Eloy’s  collection,  the  Kew  Herbarium  took  2600  specimens, 
and  the  British  Museum  1907. 

This  mountain  is  estimated  by  Lieut.  Wellsted  to  have  a  length  of 
30  miles  from  east  to  west,  and  an  extreme  breadth  of  14  miles  from 
north  to  south.  The  highest  ])oint  visible  from  the  sea  was’ reckoned 
by  the  nautical  surveyor  at  9940  feet,  but  I  have  not  been  able  to 
ascertain  the  local  name  of  this  peak  with  precision,  some  Arabs  giving 
it  as  Jebel  Hauz,  some  as  Jebel  Shum.  The  abruptness  of  the  north 
and  south  sides  render  this  grand  rocky  mass  inaccessible  from  the 
plains,  except  by  means  of  the  torrent  beils  that  ages  of  surface  drainage 
and  the  waters  of  living  springs  have  scored  in  its  rugged  flanks. 
Three  of  these  natural  highw’ays  leading  to  the  summit  can  be  travelled 
by  animals  with  burdens,  and  form,  consequently,  the  main  passes.  On 
the  north  side  the  Akabet  el  Hajar  has  been  already  mentioned  as  the 
one  by  which  we  ascended ;  the  southern  side  oflFers  two,  the  Wady 
Tanuf  and  the  Wady  ^liyadin,  the  former  being  longer,  but  of  the 
same  character  as  the  Wady  Miyadin,  which  will  be  described  further  on. 
There  is  also,  on  the  north  side,  the  Akabet  Fik,  and  on  the  south  side 
the  Akabet  Shash,  and  perhaps  others,  but  they  are  little  better  than 
goat-tracks.  Eclipsed  in  height  bj’  a  few  j)eaks  only,  the  northern 
flank  of  the  mountain  presents  the  most  elevated  ridge,  and  this  feature 
is  characteristic  of  the  whole  chain,  which  is  much  more  lofty,  abrupt,  and 
precipitous  throughout  its  length  on  its  northern  face  than  on  its  south 
flank  towards  the  desert.  The  plateau  declines  gradually  from  north 
to  south,  and  then  falls  rapidly  to  the  plain  in  cliffs  which,  though  wild 
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ami  striking,  are  less  imposing  in  their  grandeur  than  those  on  the  sea¬ 
ward  front.  Owing  to  this  conformation,  the  ravines  thrown  to  the 
south  hy  the  watershed  are  the  longest  and  most  numerous,  ami  drain 
oil’  by  the  two  great  arteries,  the  AVady  Miyadin  and  the  Wady  Tanuf, 
the  bulk  of  the  surface  or  rain-water  that  falls  on  the  mountain. 
Among  the  tributaries  received  by  the  Wady  Miyadin  are  the  Wady  Sarut 
and  AV'ady  iSaik.  The  chief  tributary  of  the  Wady  Tanuf  is  the  pre¬ 
cipitous  Wady  Ileni  Habib,  in  which  are  two  villages,  Ain  and  Akr. 

To  two  or  three  only  of  the  peaks  visible  from  Sheraizi  could  the 
Arabs  give  names;  they  pointed  out  Jebel  Hauz,  a  few  miles  to  the 
south- w'est,  and  Jebel  el  Ham,  a  tall  peak  to  the  northward.  Jebel 
Akhdar  must  have  been  very  diflferent  at  the  distant  period  when  it 
received  the  appellation,  then,  no  doubt,  an  appropriate  one,  of  “  The 
Verdant  Hill,”  from  the  drear  and  arid  aspect  it  presents  at  the  present 
day.  Though  immense  masses  of  exposed  rock,  destitute  of  vegetation, 
give  the  mountain  generally  a  savage  and  unattractive  appearance, 
tliere  are  some  parts  that  are  well  wooded,  and  the  plateau  we  crossed 
bad  much  long  grass  and  heritage.  Many  of  the  deep  ravines,  more¬ 
over,  are  said  to  possess  dense  thickets  of  thorny  undergrowth  and 
euphorbia,  and  the  extent  of  cultivation  at  Saik  and  Sheraizi  strengthen 
the  conjecture  that  the  range  in  former  days  was  better  clothed  with 
arboreal  vegetation.  The  destruction,  if  it  ever  took  place,  of  the 
forests  that  once  covered  the  surface  of  the  plateau,  would  have  given 
full  scope  to  the  denuding  power  of  the  rain,  and  the  long-continued 
effect  of  this  would  be  to  wash  the  fertile  soil  into  the  valleys  Ixdow, 
This  would  prevent  the  renovation  of  the  forests,  and  thus  we  have  a 
bare  landscape  instead  of  a  tract  shaded  by  extensive  wowls.  Again, 
the  denudation  of  trees  must  have  cause<l  reciprocal  action  in  reducing 
the  rainfall. 

If  any  useful  minerals  exist  in  Jebel  Akhdar — and  the  only  one  I 
noticed  was  iron — they  are  little  explored  and  utilized  by  the  inhabi¬ 
tants,  who  devote  themselves  either  to  agriculture,  in  the  case  of  towns¬ 
men,  or  to  rearing  animals.  The  bold  and  hardy  shejiherds,  who  are 
by  their  calling  sprinkled  about  everywhere  with  their  flocks,  number 
several  thousands,  and  form  the  chief  fighting  material  of  the  tribe. 
Though  so  widely  scattered,  they  assemble  with  great  celerity  and 
promptitude  when  summoned  by  the  sheikhs  for  war. 

There  is  a  paucity  of  animal-life  in  these  hills.  Wolves,  hyenas, 
wild  goats,  il)ex,  wild  cat,  and  leopard  are  said  to  be  found  ;  but  the 
last  named,  if  existing  at  all,  is  very  rare.  Kites  and  vultures  may  be 
seen  circling  round  in  the  sky,  but  other  birds  appeared  to  be  scarce, 
both  as  regards  species  and  individuals. 

Almost  from  the  commencement  of  the  rise  of  the  Arab  empire  in 
the  seventh  century,  the  {)Osse8sion  of  Omen  was  coveted  bj’  the  khalifs, 
who  regarded  it  as  an  integral  portion  of  their  dominions;  but  the  people 
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of  Oman  never  freely  accepted  this  view,  and  preferred  independence, 
holding  that  subjection  to  the  central  government  merely  meant  the 
payment  of  a  heavy  tribute  without  any  corresponding  advantage. 
The  result  was  that  for  three  centuries  Oman  became  the  ever-recurring 
scene  of  sanguinary  conflict  and  devastation,  and  was  reduced  to  the 
position,  except  during  some  fitful  intervals  of  repose,  of  a  tributary 
province  of  the  empire,  lint  persistent  as  the  efforts  were  to  effect  a 
complete  subjugation  of  the  land,  there  was  one  part,  Jebel  Akhdar,  that 
long  remained  impregnable  and  defied  successively  the  Khalifa  Mowiya, 
Abbas,  Harun,  Motadhid  and  Mutti,  whose  troops  overran  all  Omar, 
except  this  mountain  stronghold,  at  the  foot  of  which  they  surged  and 
struggled,  like  angry^  waves  against  a  rocky  islet,  in  vain.  The  re¬ 
markable  achievement  of  its  capture  was  reserved  for  the  liuwayid 
Malik  of  Ears.  Adhad  ul  dowla.  The  uncle  of  this  prince,  Muiz  ul 
dowla,  had  previously,  in  3.")4  ii.  (905  A.n.),  invaded  Oman,  but  hostilities 
had  then  been  averted  by  the  prompt  submission  of  Nufi  the  black, 
who,  having  murdered  his  master  Eusof  twelve  years  before,  then  held 
power  with  a  Turkish  guard.  Nafi  was  left  in  charge  as  governor,  b)it 
was  expelled  soon  after  by  a  combined  Carmatbian  and  Omani  force. 
This  revolt  was  followed,  in  3.')5  h.,  by  a  second  liuwayid  invasion  under 
Abul  Faraj  and  Adhad  ul  dowla,  who  ravaged  the  country  ami  brought 
it  once  more  to  obedience.  In  362  u.  (972  a.d.)  the  lJuwayid  army  of 
occupation  in  Oman,  which  consisted  partly  of  Persian  and  partly  of 
negro  troops,  the  latter  numbering  several  thousands,  broke  out  into 
open  mutiny,  and  threw  the  country  into  anarchy.  The  news  quickly 
reached  Pagdad,  but  the  Amir  ul  ( >omra,  Izz  ul  dowla,  was  powerless 
to  take  action  in  so  distant  a  province,  being  himself  at  that  time  in  a 
critical  position,  and  his  cousin,  Adhad  ul  dowla,  therefore,  who  had 
long  wished  to  annex  ( Iman  to  Fars,  seized  the  opportunity  to  despatch 
a  force  from  Siraf  across  the  Persian  Gulf  to  restore  order.  His  general, 
Abul  1 1 arab,  defeated  the  mutineers  in  three  successive  battles,  and  took 
possession  of  the  country  for  his  master.  His  treatment  of  the  inhabi¬ 
tants,  however,  was  so  oppressive  that  they  were  soon  in  revolt  against 
him.  The  national  gathering  was  so  strong  that  the  newly  elected 
Imam  Sheikh  Ward  bin  Ziyad  and  his  deputy  Sheikh  Hafs  bin  Kashid 
were  able  to  drive  the  intruders  back  to  their  ships. 

For  the  moment  Oman  was  again  free,  but  the  dark  cloud  of  humi¬ 
liation  that  followed  this  transient  gleam  of  liberty  was  more  calamitous 
than  any  previous  one.  Adhad  ul  Dowla  met  the  disaster  by  sending 
an  army  umler  his  wazeer  Abul  Kasim  al  Mathhad,  powerful  enough 
to  crush  all  opposition.  The  fleet  sailed  first  to  Sohar,  and  then  moved 
on  to  Kuryat,  where  the  Imam  Ward  had  concentrated  the  Arab  tribes. 
On  the  plain  between  the  sea  and  the  Devil’s  Gap  a  great  battle  ensueil, 
and  the  Arabs,  worsted,  but  not  subdue<l,  retired  up  the  Tyin  valle}’, 
pursued  by  the  enemy  to  Nezwa,  where  a  second  stand  was  made. 
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'I'hia  conflict,  more  desperate  and  sanguinary  than  the  first,  resulted 
in  the  destruction  of  the  Omani  force.  The  Imam  Ward  was  slain  on 
the  field,  and  the  country  fell  prostrate  at  the  feet  of  the  victors. 
Jebel  Akhdar  alone  remained  intact,  and  in  this  mountain  fastness  the 
survivors  now  took  refuge.  No  previous  conqueror  had  ever  ventured 
to  attack  these  menacing  and  almost  inaccessible  heights,  hut  the 
wazir  Abul  Kasim  felt  so  elated  and  confident  that  he  resolved  to 
crown  his  work  by  storming  and  reducing  this  last  citadel  of  the 
Arabs. 

In  two  divisions,  up  the  precipitous  and  rugged  Wady  Miyadin 
and  Wady  Tanuf,  the  Persians  fought  their  way  in  face  of  the  Arabs, 
who  defended  the  mountain  by  hurling  down  rocks,  slinging  stones, 
and  shooting  arrows  against  their  eager  and  relentless  enemies.  Step 
i>y  step  the  Persians  pushed  on,  and  step  by  step  the  Arabs  retreated, 
fighting  desperately  for  many  days.  The  summit  was  gained  at  last, 
and  the  final  stake  had  then  to  be  fought  out  in  the  0})en  field.  In 
this  battle,  which  took  place  on  a  small  plain  called  Sherif,  above  the 
Wady  Ileni  Kbarus,  the  Arabs  are  said  to  have  numbered  10,000, 
but  the  Persian  strength  is  not  given.  The  struggle  w'as  long  and 
bitterly  contested,  but  the  despairing  valour  of  the  Omanis  could  not 
prevail  against  the  superior  arms  and  training  of  their  adversaries, 
who,  after  a  terrific  carnage,  utterly  vanquished  them.  The  Arabs’ 
cup  of  humiliation  was  now  full,  and  Abul  Kasim’s  conquest  of  the 
land  was  absolute  and  complete.  The  women  and  children  of  the 
.\rab8  became,  of  course,  the  spoils  of  the  victors,  and  many  of  these 
IJailemites  or  Persians,  attracted  by  the  salubrity  and  fertility  of  the 
mountain,  resol vrd  to  settle  there,  selecting  for  their  new  abode  a 
village  on  the  site  of  the  present  town  of  Sheraizi,  which  they  re¬ 
named  the  “  Little  Shiraz,”  after  the  capital  of  Pars.  .\s  the  Persian 
power  waned  before  the  Seljukian  Turks,  and  as  the  Arabs  recovered 
strength  and  freedom,  the  peojde  of  Sheraizi  gradually  became  absorbed 
in  the  Iteni  Iliyam  tribe,  of  which  they  now  form  a  distinct  and 
de{>cndent  section.  Though  they  have  assimilated  themselves  to  the 
Arabs,  during  the  long  period  of  their  occupation,  in  language,  dress, 
and  habits,  and  are  only  to  be  distinguished  by  a  somewhat  fairer 
complexion  and  diflerent  physiognomy,  it  is  evident  they  maintain 
themselves  as  a  separate  community  and  keep  aloof  as  much  as  possible 
from  the  Arabs,  seldom  mingling,  rarely  intermarrying  with  them,  and 
never  descending  into  the  plains.  Though  they  are  said  to  be  a  dis¬ 
sipated  and  depraved  race,  they  are  a  peaceable  and  quiet  folk.  Their 
industry  has  been  concentrated  on  agriculture,  and  the  elaborate  work 
of  terraces,  if  not  originally  designed,  has  been  at  least  vastly  improved 
by  them.  It  must  not  be  forgotten,  also,  that  they  have  conferred  a 
benefit  on  the  country  by  the  introduction  of  many  valuable  fruits,  as 
the  pomegranate  and  the  vine,  the  walnut  and  the  peach,  and  the 
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almond  and  the  mulberry,  most  of  which  were  brought  over  front 
Persia  after  the  lluwayid  conquest  in  the  tenth  century  of  our  era. 

Not  being  prepossessed  with  the  sour-vn’saged  people  of  Sheraizi, 
and  being  pressed  for  time,  I  remained  only  one  day  here,  and  bid  adieu 
early  on  the  morning  of  the  1 5th.  The  descent  of  the  precipice  com¬ 
menced  immediately  after  leaving  the  town,  and  I  rode  down  the 
declivity,  passing  on  the  way  a  few  hardy  plants  which  struggled  for 
existence  at  the  edges  of  the  ravine,  where  they  derived  a  scanty 
nourishment,  until  we  reached,  at  about  1000  feet,  the  Wady  Sarut, 
just  under  El  Jebul,  which  rises  perpendicularly  from  the  torrent  bed 
to  a  considerable  height.  Another  steep  descent  of  some  2o00  feet 
down  the  rough  and  stony  bed,  half  choked  with  great  boulders  and 
fragments  of  rock,  led  us  into  the  Wady  Miyadin,  and,  following  this^ 
we  came  to  a  village  called  Musaira  with  a  small  plantation  of  datt- 
palms,  the  sight  of  which,  at  such  a  high  elevation,  Avas  a  surprise. 
Although  this  pass  is  less  precipitous  than,  and  does  not  bear  com¬ 
parison  with,  the  Akabet  el  Hajar,  it  has  required  an  almost  equal 
amount  of  rough  engineering  work,  and  the  8te])8  have  been  most 
laboriously  and  ingeniously  constructed.  Riding  down  it  was  no  easy 
matter,  but  ray  steed  made  his  way  along  the  slippery  path  with  great 
steadiness.  A  small  but  perennial  stream  floAvs  along  the  Wady  Miya¬ 
din,  fed  by  the  springs  issuing  from  crevices  in  the  rock.  These 
springs  appeared  to  be  more  abundant  in  the  higher  parts  of  the 
mountain.  ( )n  reaching  the  bottom  of  the  pass,  Ave  exj>erienced  a  hot 
simoon  wind  blowing  strongly  up  the  valley  from  the  direction  of  the 
desert.  The  air  was  most  oppressive  and  stifling,  but  the  thermometer 
only  indicated  110°  Fahr. 

The  banks  of  the  wady  at  this  part  exhibited  chiefly  a  dark  bluish, 
veined  limestone  and  a  very  brittle  ferruginous  shale.  Miyadin, 
where  we  stopped  for  coffee,  is  a  pretty  village  under  high  cliffs,  with 
a  felej  giving  a  liountiful  supply  of  water,  and  many  date,  lime,  and 
other  fruit  trees.  The  hot  breath  of  the  simoon  was  here  suddenly 
changed  into  a  cool  and  refreshing  current  of  humid  air,  and  to  this 
succeeded  a  thunderstorm  with  heaAry  rain.  .Vt  1  p.m.  we  were  again 
winding  down  the  ravine,  which  now  presented  a  more  gentle  declina¬ 
tion  towards  the  south.  Three  miles  further  we  came  to  3Iisfa,  a  small 
hamlet,  and  here  the  banks  of  the  wady  begin  to  recede  and  to  decrease 
in  height,  vegetation  at  the  same  time  becoming  more  abundant,  tama¬ 
risk,  rhamnus,  ]>alm,  and  acacias  fringing  the  bed.  For  tAvo  hours 
more  we  rode  along  the  gradually  opening  valley  until,  emerging  from 
the  hills,  we  found  ourselves  upon  a  spacious  plain,  now  parched  and 
dried  by  the  burning  rays  of  a  summer  sun,  and  with  the  horizon 
unbroken  save  by  distant  clumps  of  palms.  -  Here  we  suddenly  changed 
our  direction  and  turned  to  the  east,  arriving  at  length  at  the  gate  of  a 
stone-built  castle,  where  we  knocked  for  entrance.  This  castle  was 
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I5;iit  Hudaulu,  the  residence  of  Sezzid  Hamad  bin  Hilal,  a  second  cousin 
of  1 1. 1 1.  Sezzid  Turk  v,  and  an  amiable  and  intelligent  youth  of  sixteen, 
who  welcomed  me  in  the  most  friendly  and  hospitable  manner. 

I  was  accommodated  at  first,  after  the  usual  complimentary  interview 
and  coffee,  in  a  little  mosque  within  the  castle  precincts,  until  a  room 
had  been  prepared  for  me  upstairs,  our  arrival  here  having  been  entirely 
unexpected.  In  the  mean  time  I  had  leisure  to  look  round  and  see  the 
castle,  which  is  of  similar  size  and  style  to  Bait  el  Felej,  near  ^luskat. 
Surrounded  by  an  exterior  wall  which  forms  the  courtyard,  the  Bait 
consists  of  a  long  rectangular  structure,  two  stories  high,  protected  by 
defensive  towers  at  the  angles,  and  enclosing  an  inner  quadrangle  open 
t(j  the  air.  Inside  the  courtyard  are  quarters  for  the  garrison,  and  in 
one  corner  is  a  small  mosque.  If  well  guarded,  it  could  well  resist  an 
Arab  force,  unprovided  with  artillery ;  but  it  was  at  this  time  in  sad 
want  of  repair.  The  cau.se  of  this  was  not  diflicult  to  discover,  the 
young  prince  being  a  ward  of  the  .Muskat  government,  and  little  care 
being  exercised  to  guard  his  interests  and  protect  his  revenues  and 
property.  At  this  time,  however,  the  boy  was  in  high  favour  with 
the  Sultan,  and  had  lately  been  presented  with  a  small  iron  gun,  of 
which  he  was  immensely  proud.  Bait  Kudaida  is  close  to  the  town  of 
Birket  el  Muz,  or  “  Bool  of  Plantains,”  from  which  it  is  separated  by  a 
low  conical  hill,  capped  by  a  watch  tower,  placed  there  to  command  the 
water-8uj)pl3’.  Around  the  town  is  an  extensive  date  grove,  inter¬ 
mingled  with  orchards  and  cultivation.  The  population  is  about  300o, 
and  the  settlement  is  divided  into  three  hujrahs,  or  sections,  one  belong¬ 
ing  to  Sezzid  Hamad,  and  the  other  tw'O  to  the  El  Amair  and  Beni 
Uiyam  tribes  respectively. 

In  the  afternoon  I  walked  over  the  Sezzid’s  estate  with  him,  and 
then  through  the  town,  which  owes  its  prosperity  and  extent  to  the 
fostering  care  and  liberality  of  Sezzid  Hilal,  on  whom  it  had  been 
bestowed  when  a  mere  hamlet,  as  an  appanage  in  addition  to  Sowaik, 
by  Sezzid  Sultan  bin  Ahmed.  The  fields  produce  the  usual  kinds  of 
corn  and  vegetables  grown  in  Oman,  but  were  not  so  regular  or  well 
tilled  as  in  most  other  parts.  The  product  in  which  Sezzid  Hamad 
seemed  to  take  the  keenest  interest  was  sugar-cane,  and  he  did  not 
neglect  to  show  me  over  his  luxuriant  plantations.  He  possessed  a  rude 
mill  for  extracting  the  juice,  and  made  many  inquiries  as  to  the  best 
method  of  refining  sugar.  The  cane  is  propagated  here,  as  in  India, 
from  cuttings,  not  from  seed,  and  it  is  believed  to  have  existed  in  Oman 
from  time  immemorial.  Frequent  and  copious  irrigation  is  necessary 
for  the  successful  production  of  sugar-cane,  and  the  Sezzid’s  fields  were 
watered  by  a  felej  or  subterranean  stream  drawn  from  the  hills.  The 
felej  is  a  kind  of  artificial  river,  and  is  one  of  the  most  ingenious  institu¬ 
tions  for  bringing  water  to  stimulate  the  prodigal  hand  of  nature  that 
could  possibly  be  conceived. 
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The  hills  abound  in  fountains,  but  the  soil  is  so  porous  and  thirsty, 
and  the  evaporation  from  the  intense  heat  so  rapid,  that  irrigation  of 
the  valleys  and  lowlands  by  any  other  method  would  be  exceedingly 
difficult.  The  ground,  though  apparently  arid  and  bare,  is  often  fertile 
enough,  and  only  requires  water.  Vivify  it  by  irrigation,  and  it  will 
yield  an  abundant  harvest.  The  system  is  wonderfully  well  adapted  to 
the  eountry  and  to  the  economic  condition  and  habits  of  the  Arab. 
After  the  initial  labour  and  cost,  it  requires  but  little  trouble  to  keep 
it  in  repair,  and  the  continual  expense  and  toil  of  raising  water  to  the 
surface  from  wells  is  avoided.  The  construction  of  these  underground 
watercourses  is  generally  undertaken  by  the  tribal  communities  in  each 
town  or  village  on  a  sort  of  joint-stock  basis,  each  individual  contribut¬ 
ing  his  quota  in  money  or  in  personal  labour.  They  are  universal 
throughout  Oman,  and  there  are  few  villages  without  at  least  one  of 
these  felejes.  From  a  spring  at  the  base  of  a  hill,  which  may  be 
many  miles  distant,  the  villagers  conduct  the  water  to  their  fields 
through  a  tunnel  or  conduit  below  the  surface  in  the  following  manner. 
A  line  of  vertical  cylindrical  shafts,  4  or  5  feet  in  diameter  and  100  to 
150  feet  apart,  is  first  sunk  between  the  spring  and  the  village,  and  these 
shafts  or  pits  are  then  connected  together  by  a  channel  underground  in 
such  a  way  that  the  body  of  water,  flowing  by  gravitation,  reaches  the 
surface  as  it  approaches  the  cultivation.  The  felej  is  always  commenced 
near  the  spring,  where  the  shafts  are  deepest,  and  the  work  carried  on 
to  the  point  where  the  water  is  required  for  distribution. 

The  plan  is,  of  course,  more  troublesome  and  expensive  than  an  open 
irrigation  canal,  but  it  has  the  advantage — one  of  great  importance  in 
this  parched  and  desiccated  land — of  avoiding  loss  by  absorption  and 
evaporation.  In  long  felejes  the  upper  shafts  are  often  30  or  40  feet 
deep,  and  in  some  cases  the  connecting  channels  are  lined  with  masonry 
or  brickwork.  This,  however,  depends  very  much  on  the  nature  of  the 
soil,  a  circumstance  which  also  dictates  the  distance  between  the  shafts. 
Near  the  villages  the  pits  are  frequently  made  accessible  by  steps  or  a 
sloped  path,  to  enable  the  women  to  procure  pure  and  cool  water  for 
domestic  purposes.  The  rows  of  mounds  formed  by  excavating  these 
pits  are  a  conspicuous  and  peculiar,  though  a  rather  unsightly,  feature 
in  an  Oman  landscape. 

The  up|>er  apartments  of  the  castle  were  high  and  spacious,  but  very 
modestly  furnished,  and  not  scrupulously  clean.  The  ground  floor  was 
devoted  to  kitchens  and  storerooms.  The  place  looked  dismally  bare 
and  empty,  comfortless  and  neglected,  and  bore  the  appearance  of  a 
house  whose  glory  had  departed.  It  had  once  been  rich  in  articles  of 
luxury,  collected  by  its  founder  in  the  days  of  his  prosperity,  but  these 
had  all  vanished.  The  work  of  contiscation  and  spoliation  of  Sezzid 
Hilal’s  estate  was  completed  by  the  Metowa  under  the  Azzan-Khalaili 
reylmc  about  1869,  but  the  Birket  el  Muz  property  was  restored  to 
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the  rightful  owner,  Sezzid  Hamad,  as  an  act  of  justice  by  Sezzid 
Turky. 

Kound  the  room  I  occupied  ran  a  broad  wooden  shelf,  on  which  was 
ranged  a  miscellaneous  gathering  of  lamp&,  clocks,  china,  medicine- 
butties,  etc.,  and  among  these  curiosities  was  a  dusty  heap  of  Arabic 
manuscripts,  of  which  I  made  a  careful  list.  They  were  mostly  reli¬ 
gious  works,  and  belonged,  I  found,  to  a  learned  Ibadbi  Mulla, 
known  as  the  Kazi,  to  whom  had  been  entrusted  the  guardianship 
and  education  of  Sezzid  Hamad.  This  prince  was  devoid  of  political 
ambition.  He  never  interfered,  when  he  grew  up,  in  the  jealous 
intrigues  and  factious  quarrels  so  rife  among  the  chieftains  of  Oman, 
but  led  a  quiet  homely  life,  absorbed  in  books  and  country  pleasures, 
until  his  retirement  to  East  Africa,  where  he  died  in  early  manhood. 
His  father,  Sezzid  Hilal  bin  Mohammed,  of  whose  noble  disposition 
and  generous  spirit  some  account  was  given  by  Lieut.  Wellsted,  was  a 
notable  personage  in  his  day,  and  a  warm  friend  of  the  English.  He 
held  a  foremost  place  in  general  estimation  as  a  member  of  the  ruling 
family,  and  was  regarded  as  a  man  fully  worthy  to  guide  the  destinies 
of  the  nation  had  he  been  called  to  the  throne.  His  memory  was  long 
cherished  in  the  country,  and  seldom,  I  believe,  has  a  man’s  death  been 
more  sincerely  lamented  in  Oman  than  when  Sezzid  Hilal  was  treache¬ 
rously  murdered  by  his  cousin  Kais  in  18G4.  The  story  of  this  tragedy 
was  related  to  me  as  follows : — 

About  two  jears  before  the  close  of  the  reign  of  H.H.  Sezzid 
Thowaioi,  who  was  murdered  by  his  eldest  son  Salim  in  18t3ti,  Sezzid 
Rais  of  llostak  formed  a  plot  to  destroy  him  and  seize  the  government 
of  Muskat  himself.  He  communicated  his  plan  to  Sezzid  Hilal,  who 
was  too  prominent  and  influential  a  personage  to  be  ignored,  but  the 
latter,  having  always  been  loyal  to  Sezzid  Thowaini,  indignantly 
refused  to  join,  and  denounced  the  plot.  Sezzid  Kais  then  determined 
to  be  revenged,  but,  failing  to  find  an  assassin,  had  to  undertake  the 
task  himself.  Approaching  his  cousin  Hilal,  who,  unlike  most  men  of 
his  rank,  seldom  wore  a  sword,  in  an  apparently  friendly  manner,  Kais 
suddenly  drew  his  sword  and  struck  him  savagely  on  the  head.  Stag¬ 
gered  by  the  unexpected  blow,  Hilal  recovered  sufficiently  to  plunge 
his  dagger  into  the  bowels  of  his  assailant,  who  fell  dead.  Hilal  was 
removed  to  Sowaik,  where  he  expired  shortly  after.  The  fort  at 
Sowaik  was  then  assaulted  by  the  adherents  of  Kais,  and,  though 
gallantly  defended  by  llilal’s  sister,  was  captured  and  annexed  to 
Kostak. 

M’e  managed  to  get  the  camels  ready  and  make  a  start  at  six  the 
next  morning,  though  our  courteous  young  host,  Sezzid  Hamad,  was 
loth  to  let  us  depart,  and  insisted  on  accompanying  us  a  good  part  of 
the  way  on  horseback  before  he  would  take  leave.  Our  road  lay  over 
a  level  plain  dotted  with  acacia  and  scant  herbage,  and  intersected  by 
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shallow  watercourses,  the  most  considerable  of  which  is  the  Wady 
llajar,  with  a  village  of  the  same  name.  Two  hours  at  a  slow  trot 
took  us  to  Zikki,  a  large  and  important  town  on  the  banks  of  the  Wady 
Kalfain.  The  wali,  or  governor,  Sheikh  Mohammed  bin  Sinan,  who 
at  this  time  held  the  castle  on  behalf  of  the  Sultan,  came  out  to  meet 
us,  and  received  me  very  cordially.  After  coffee  in  a  large  subla  inside 
the  courtyard,  the  sheikh  showed  me  all  over  the  castle,  and  then, 
taking  me  to  an  upper  apartment,  informed  me  that  he  wished  to  give 
a  general  entertainment  to  the  Arab  escort.  I  was  anxious  to  push  on 
and  cover  another  stage  in  the  afternoon  before  halting  for  the  night, 
but  the  sheikh  was  so  earnest  and  persistent  in  offering  hospitality, 
declaring  that  it  would  lower  him  in  the  eyes  of  his  jieople  to  allow  my 
party  to  pass  his  gate  unfeasted,  that  I  felt  obliged  to  submit  and 
acquiesce  in  his  wish,  though  I  knew  from  experience  that  on  such 
occasions  the  culinary  preparations  demand  deliberation,  and  that  our 
<lay’s  march  was  at  an  end. 

The  town  of  Zikki  has  some  beautiful  plantations  of  palms  and 
extensive  cultivation,  and  stands  in  a  very  picturesque  locality.  It  is 
divided  by  the  Wady  Halfain,  and  is  supplied  by'  one  of  the  most 
copious  springs  of  water  I  have  seen  in  Oman.  On  the  left  bank  the 
ground  is  low,  fertile,  and  well  tilled  by  its  occupiers,  the  Beni  Riyam. 
The  right  bank  is  much  higher,  and  on  this  elevated  site  are  built  the 
castle  and  the  walled  quarter  of  the  Beni  Rowaiha.  Outside  the  settle¬ 
ment  are  several  watch  towers  and  hamlets  of  the  Al  Araair  and  other 
tribes.  The  population  may  l)e  8000,  and  is  mainly  composed  of  the 
two  tribes  mentioned,  the  Beni  Riyam  being  by  far  the  strongest. 
These  tribes,  locally  known  as  “  Yemen  ”  and  “  NizAr,”  live  in  a  chronic 
state  of  antagonism  and  warfare  with  each  other,  ever  vigilant  against 
surprise,  and  ever  ready  for  a  skirmish,  except  in  the  short  intervals 
of  “  salfa,”  or  truce.  The  political  relations  of  both  tribes  are  some¬ 
what  confused,  as  the  Yemenite  Beni  Riyam  are  now  ranked  as 
Ghaffirees,  and  the  Maddic  Beni  Rowaiha  as  Hinawis. 

The  castle  is  a  lofty  structure,  compact  and  massive,  with  walls 
about  5  feet  thick.  It  was  at  this  time  scarcely  a  century  old,  having 
been  built  on  the  site  of  an  ancient  fort  by  Mohammed  Jabii,  maternal 
uncle  of  Sezzid  Said  bin  Sultan,  but  it  had  an  antiquated  appearance 
from  its  battered  and  dilapidated  condition,  one  tower  having  tumbled 
down  bodily.  Outside  and  in  front  of  the  castle  were  two  mounted 
iron  guns,  old,  honeycombed,  and  unsafe,  but  capable,  as  I  can  afhriii, 
of  making  a  prodigious  noise,  for  they  were  fired  as  a  salute  on  our 
arrival,  and  this  is  a  quality  of  immeasurable  value  in  a  country  where 
the  use  of  artillery  is  so  little  known.  The  castle  not  only  overawes 
the  whole  settlement,  but,  standing  as  it  does  in  a  commanding  position 
at  the  head  of  the  Semail  valley,  dominates  and  controls  one  of  the 
chief  highways  and  arteries  of  traffic.  Its  possession,  therefore,  has 
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always  been  regarned  as  a  matter  of  military  importance  by  the  central 
government. 

The  Wady  Ilulfain  is  a  perennial  stream  for  some  distance  from 
its  source,  and  flows  to  the  south-east,  reaching  the  sea  at  Ghubbet 
Hashish.  About  halfway  down  its  course  it  meets  the  Wady  Ealbuh 
and  Wady  Andam,  and  its  grassy  bed,  which  is  much  frequented  by 
the  Bedouins  for  grazing  their  flocks,  forms  the  natural  road  from 
^lahot  to  .\dam.  The  elevation  of  Zikki  is  about  2tt00  feet. 

The  Waly  Sheikh  Mohammed  had  duly  performed  his  promise  of 
collecting  fresh  camels  for  us,  and  we  were  on  our  way  again  at  day¬ 
light  next  morning.  I  was  about  to  take  leave  of  him,  when  he 
announced  his  intention  of  accompanying  us  part  of  the  way,  and  from 
this  resolve  1  could  not  dissuade  him.  He  rode  a  handsome  and  fiery 
black  Arab,  and  kindly  offered  mo  one  of  his  stud,  but  I  preferred  a 
clromedary,  as  we  had  a  stage  of  nearly  fifty  miles  before  us,  and  the 
camel  is  superior  to  the  horse  in  speed  and  comfort  on  a  protracted 
journey.  With  our  faces  towards  the  north,  we  found  ourselves  climb¬ 
ing  a  gentle  acclivity  to  the  crest  of  the  mountain  chain,  along  a 
rough  and  stony  watercourse,  the  stupendous  crags  and  precipitous 
cliffs  of  Jebel  Akhdar  rising  in  dark  masses  on  our  left  hand,  deeply 
furrowed  by  ravines  and  clefts,  while  to  our  right  the  ridge  trended 
away  east  by  north.  An  hour’s  ride  brought  us  to  the  Nejd  or  summit 
of  the  chain,  which  is  400  feet  higher  than  Zikki.  Various  names 
were  assigned  to  this  pass  by  different  persons  I  spoke  to,  viz.  Nejd 
Beni  Rowaiha,  Nejd  .Mujberriya,  and  Nejd  Soharma,  but  they  were  all 
of  one  accord  as  to  the  Nejd  being  the  lowest  point  of  depression  along 
the  range.  The  watershed  in  this  vicinity  provides  the  source  of  two 
of  the  longest  rivers  in  Oman,  flowing  in  opposite  directions,  viz.  the 
Wady  Halfain,  already  described,  and  the  Wady  Bmi  Rowaiha,  or 
Wady  Semail.  Crossing  the  ridge,  we  descended  a  stony  ravine  leading 
into  the  main  bed  of  the  Wady  Beni  Rowaiha,  and  we  now  saw, 
stretching  out  in  front  of  us  to  the  coast,  the  largest,  most  populous, 
and,  politically,  the  most  important  valley  in  the  land.  This  long, 
rich,  and  splendid  valley,  lying  between  two  mountain  ranges,  forms 
one  of  the  main  channels  of  communication  between  the  coast  and  the 
interior,  and,  though  here  and  there  barren,  is  studded  along  the  banks 
of  its  ever-flowing  river  with  a  succession  of  towns  and  villages,  bor¬ 
dered  by  palms  and  cornfields,  orchards,  gardens,  and  cultivation.  Its 
aspect  is  much  diversified,  exhibiting  at  some  places  vegetation  in 
great  exuberance,  while  at  times  we  rode  over  desolate  tracts  of  sand 
and  pebbles  without  a  sign  of  house  or  tree.  The  ranges  that  form 
the  flanks  are  somewhat  irregular  masses  of  varying  height,  soaring 
at  some  points  to  lofty  peaks  several  thousand  feet  in  altitude. 

At  one  part  the  hills  approach  and  contract  the  valley  to  a  narrow 
passage,  at  another  they  retire  to  let  it  expand.  Flowing  in  a  generally 
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north-eastern  direction,  the  Wady  Semail  is  fed  by  innumerable  springs 
and  rivulets,  and  is  swelled  after  rain  by  the  tributary,  but  transient 
streams  poured  into  it  by  the  ravines  and  torrents.  The  volume  of 
water  that  reaches  the  sea  would,  of  course,  be  much  more  considerable 
were  it  not  for  the  enormous  quantity  drained  off  by  the  inhabitants  to 
irrigate  their  fields.  The  source  of  the  river  is  in  Jebel  Akhdar,  and 
the  flow  is  tolerably  fast,  but  without  any  sudden  falls  to  Semail,  from 
whence  the  descent  is  more  slow  and  gradual.  Computing  the  curves 
and  windings,  the  entire  length  can  hardly  be  loss  than  100  miles. 

Passing  from  one  fertile  strip  to  another,  and  wading  across  the 
narrow  bed  of  the  stream  many  times  in  our  winding  path,  we  con¬ 
tinued  to  sink  more  into  the  heart  of  the  valley,  which  became  more 
populous,  cultivated,  and  attractive,  as  we  advanced.  After  five  hours’ 
hard  travelling  we  arrived  at  Wibal,  where  Sheikh  Mohammed  left  us. 
He  pressed  me  to  stay  the  night,  and  I  was  half  inclined  to  accept  the 
invitation,  as  I  felt  rather  fatigued,  and  would  have  liked  the  oppor¬ 
tunity  to  see  the  place,  but  1  decided  to  move  on,  and  after  making  the 
usual  presents  to  the  sheikh,  I  took  leave.  Wibal  stands  on  the  left 
bank,  under  a  conspicuous  white  hill  surmounted  by  a  watch  tower. 
Behind  it  to  the  west  rises  the  imposing  Nakhl  range,  one  of  the  peaks 
of  which,  called  Jebel  Karu  Akabet  el  Kat,  with  a  rugged  pass  close 
by  leading  to  Bostak,  has  been  estimated  at  7000  feet. 

For  two  hours  more  we  trotted  on  in  the  fast-fading  light,  and  it 
was  nigh  sunset  as  we  approached  the  outskirts  of  the  Semail  Aliya, 
or  Upper  Semail,  and  began  to  pass  through  patches  of  cultivation  and 
gardens,  intermingled  with  the  indistinct  forms  of  houses  and  date-leaf 
huts.  It  was  not  easy  to  pick  our  way  among  the  intricate  network  of 
irrigation  channels  and  the  labyrinth  of  palms,  and  thinking  it  l)et(er 
not  to  penetrate  further,  lest  we  should  disturb  and  alarm  the  people 
by  the  sudden  appearance  of  a  mounted  party  in  their  midst  at  night¬ 
fall,  we  turned  off  to  camp  by  the  stream. 

The  Beni  Itowaiha  are  the  remnant  of  a  renowned  and  noble  tribe, 
the  Beni  Abs.  Of  the  race  of  Adnan  and  the  stock  of  Ghatafan,  they 
claim  descent  from  the  Beni  Hashim,  and  on  their  first  arrival  in  Oman 
called  themselves  the  Beni  Basham.  The  patronymic  of  the  tribe 
seems  to  be  Rawaha  bin  Kabia ;  they  are,  however,  often  still  spoken 
of  by  other  Arabs  as  the  Wilad  Abs.  'rhough  one  of  the  most  recent 
immigrants,  having  probably  entered  Oman  after  Mohammed,  the  Beni 
liowaiha  have  gained  possession  of  one  of  the  best-watered  valleys  in 
the  country,  and  now  hold  an  influential  position,  being  a  powerful 
community  of  about  eighteen  thousand  souls,  peopling  thirty  villages. 
Surviving  to  some  extent  to  this  day — for  the  breach  has  never  been 
completely  healed — the  feud  between  the  Abs  and  Dhobyan  had  its 
origin  in  a  quarrel  about  a  horse-race  in  Nejd,  in  the  sixth  century  of 
our  era,  and  the  war  that  then  took  place  is  known  to  fame  as  the 
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“  War  of  Diihis,”  the  two  tribes  l)eing  at  this  time  eoemies  and  neigh¬ 
bours  in  Oman,  as  they  were  in  Nejd  1400  years  ago.  The  story  of  tlio 
War  of  Dtthis,  which  lasted  for  forty  years,  is  a  typical  illustration  of 
the  internecine  strife  that  occurs  at  intervals  in  Arab  nomadic  life,  even 
at  the  present  day.  The  details  of  it,  as  collected  from  many  Arab 
poets  and  narrated  by  Fresnel  and  Caussin  de  Perceval,  are  very  curious, 
but  are  too  long  for  insertion  here,  and  I  can  only  give  a  bold  outline. 

In  the  year  .■>62  a.d.,  the  Sheikh  of  the  Abs,  Kais  ibn  Zohair,  made 
a  successful  foray  on  the  Tbalaba  tribe,  and  as  a  ransom  for  the  booty 
and  captives  taken,  demanded  and  received  a  famous  horse  named 
Dahis.  The  extraordinary  fleetness  of  Dahis  became  the  theme  and 
l)oa8t  of  the  tribe,  and  the  envy  of  their  neighbours,  and  it  was  not 
long  before  a  match  was  made  to  race  him  with  another  horse.  This 
was  done  by  a  cousin  of  Kais,  who  agreed  with  Sheikh  Hamad  bin  Bedr 
of  the  Dhobyan  tribe,  to  run  Dahis  against  a  Fezara  mare  named  Ghnba 
for  a  wager  of  ten  camels  over  a  course  of  fifty  bow-shots.  The  match 
had  been  made  entirely  unknown  to  Kais,  who,  when  informed,  highly 
disapproved  of  it,  and  wished  to  withdraw,  but  eventually  the  wager 
was  increased  to  a  hundred  camels,  and  the  length  of  the  course  to  a 
hundred  bowshots.  As  the  day  fixed  for  the  race  approached,  the  horses 
were  kept  without  water,  the  plan  being  that  the  horse  which  first 
plunged  its  nose  into  the  water-trough  10  miles  from  the  starting-point 
should  be  declared  the  winner.  The  racers  were  to  run  riderless,  and  to 
make  them  gallop  their  best,  maddening  thirst  was  to  take  the  place  of 
whip  and  spur.  Over  the  yielding  sandy  plain  the  superior  strength  of 
Dahis  told,  and  he  was  soon  well  ahead  of  his  rival  the  mare,  which, 
though  fleet,  had  less  staying  ]K)wer.  He  would  undoubtedly  have  wmn 
the  race  had  it  not  been  for  a  ruse  of  the  Dhobyan  Sheikh,  who  had 
concealed  a  man  in  a  hollow  in  the  course,  with  orders  to  check  Dahis 
and  throw  him  ofi"  his  stride.  The  trick  succeeded,  and  Ghubra  was 
first  at  the  goal.  Kais  was  informed  of  the  stratagem  by  onlookers, 
and  was  beside  himself  with  rage  and  vexation.  As  the  race,  however, 
had  taken  place  in  the  country  of  the  Dhobyan,  he  was  powerless  to  do 
more  than  protest,  and  after  vainly  endeavouring  to  induce  Sheikh 
Hamad  to  repair  the  injustice  by  restoring  the  wager,  he  returned 
home.  The  Abs  were  so  hot  and  eager  for  revenge  that  the  first  blow 
was  soon  struck,  and  the  first  victim  was  a  brother  of  Sheikh  Hamad, 
who  bad  acted  so  perfidiously.  On  this  event  hostilities  would  have 
ensued,  of  course,  if  the  Abs  had  not  immediately  paid  the  Dhobyan 
the  bloodwit  of  one  hundred  camels.  Sheikh  Hamad  accepted  this  pay¬ 
ment  for  his  brother’s  death,  but,  after  doing  so,  avenged  himself  by 
treacherously  slaying  a  brother  of  Sheikh  Kais. 

In  the  war  that  now  followed,  the  first  battle,  known  as  Dhul 
Marakib,  was  a  triumph  for  the  Abs,  but  in  the  second  the  Abs  were 
disastrously  b'at''n,  and  obliged  to  give  hostages.  A  long  truce  was 
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then  concluded,  at  the  termination  of  which,  in  the  year  570  a.i>..  Sheikh 
Hamad,  instead  of  restoring  the  ho.stages  given  by  the  Abs,  foully 
murdered  them. 

The  attack  made  by  Sheikh  Kais,  directly  he  heard  the  news,  was 
so  sudden  and  furious  that  the  Dhobyan  were  taken  by  surprise,  and 
suffered  a  loss  of  twelve  killed.  After  this  the  position  of  the  Abs 
became  so  critical,  for  they  were  much  inferior  in  strength  to  the 
Dhobyan,  that  they  resolved  to  migrate.  They  were  pursued  by  the 
Dhobyan,  who  were  plundering  the  baggage,  when  the  Abs,  making  a 
sudden  onslaught,  routed  them  with  great  slaughter,  killing  Sheikh 
Hamad  bin  Bedr,  whose  treachery  had  caused  the  war.  After  many 
wanderings  and  adventures,  the  Abs  arrived  at  last  in  the  territory  of 
their  old  enemies,  the  Amir  bin  Saasaa,  by  whom  they  were  kindly  and 
hospitably  received. 

The  Amir  were  at  this  time  at  feud  with  the  Beni  Temim,  who 
had  meanwhile  allied  themselves  with  the  Dhobyan,  and  as  war  was  now 
inevitable,  the  two  coalitions  collected  their  strength  for  the  final 
struggle,  the  force  put  into  the  field  by  the  Dhobyan  and  Temim  tribes 
being,  it  is  said,  the  largest  ever  assembled  in  Arabia.  The  Abs  and 
Amir  tribes  retired  to  a  precipitous  defile  called  Shoab  Jaltala,  where 
they  awaited  attack.  The  enemy,  confident  in  numbers,  attempted  to 
storm  the  ravine,  but  were  thrown  into  confusion  by  a  device,  and  the 
Abs,  rushing  down,  utterly  routed  and  dispersed  them.  This  famous 
fight  took  place  in  579  a.d.,  and  practically  terminated  the  campaign, 
though  the  tribes  continued  a  desultory  war  for  about  thirty  years 
longer,  when  they  were  finally  reconciled  by  mediation,  and  the  Al)8 
returned  to  their  former  abode.  Sheikh  Kais  ibn  Zohair,  however, 
scorned  to  make  peace  with  his  enemies,  the  Dhobyan,  and  retired  to 
Oman,  where  he  turned  Christian,  and  became  a  monk  or  recluse. 

Such  is  the  brief  story  as  preserved  in  ancient  poetry,  but  the  oral 
tradition  of  the  tribes  has  somewhat  varied  it  in  course  of  ages ;  for 
instance,  many  Arabs  l)elieve  now  that  Duhis  was  ridden  by  Sheikh 
Kais,  and  the  mare  Ghubra  by  Sheikh  Hamad. 

Early  the  next  morning,  July  17, 1  crossed  the  boundary  and  entered 
Semail  Sifala,  or  Lower  Semail,  where  I  was  met  and  greeted  by  the 
Wall  Sezzid  Nasir,  whose  acquaintance  I  had  made  two  years  before  at 
Soor.  After  coffee  I  informed  him  of  my  intention  to  j)roceed  on  to 
Muskat  at  once,  and  asked  him  to  procure  fresh  camels  without  delay. 
To  this  he  demurred,  begging  me  to  stay  with  him  till  the  following 
day,  and  saying  it  was  his  duty  to  entertain  my  Arab  following  in 
proper  style  before  he  could  let  them  depart.  I  did  not  relish  the 
delay,  but  it  w’as  impossible  to  refuse  the  Sezzid’s  hospitable  courtesy, 
and  I  therefore  consented  to  the  feast  on  condition  that  the  camels  were 
forthcoming  by  1  p.m.  Sezzid  Nasir  then  led  me  to  a  summer  abode 
in  a  small  garden  at  the  edge  of  the  stream,  where  I  was  furniehed  with 
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tho  customary  cari)ets  and  cushions,  and  where  he  left  me  to  enjoy  the 
luxury  of  a  bath  before  breakfast. 

The  “  Dayara,”  or  circle  of  Seraail,  may  be  called  the  capital  of  the 
valley,  as  it  contains  the  residence  of  the  wali,  a  strong  castle,  and  is 
tho  chief  centre  of  population  in  it,  being  occupied  by  vaiious  tribes.  It 
is,  however,  not  a  single  compact  town,  but  rather  an  aggregation  of 
twelve  adjoining,  unwalled  villages,  with  their  plantations,  fields, 
watch  towers,  and  homesteads,  forming,  as  a  whole,  a  picturesque  and 
luxuriant  settlement,  extending  along  the  valley  for  10  miles,  with  an 
average  breadth  of  I  mile.  Tho  names  of  the  difieront  villages  com¬ 
posing  tho  Dayara  are — Semail  A1  Ilajir,  Ghobra,  Harras,  Zok,  Mixra, 
Sital,  Jcmmar,  Bistan,  Sifeh,  Jel)eliya,  Dubk,  and  Sil  el  Saheileh. 
Tliesc  are  divided  into  two  nearly  equal  parts,  known  as  Upper  and 
bower  Semail,  the  former  being  held  by  tho  Beni  Kowaiha  and  other 
llinawi  tribes,  and  tho  latter  by  the  Ghatliris.  The  castle  stands  in 
Upper  Semail.  The  boundary-lino  separating  these  two  hostile  camps 
is  sharply  defined  by  a  small  transverse  ditch  called  Sberkat  el  llaida, 
and  across  this  ditch  many  a  fight  has  taken  place,  for  the  tribes  are 
constantly  quarrelling  and  skirmishing.  In  these  little  affairs  the 
combatants  usually  commence  operations  by  firing  at  each  other  across 
the  Sherkat  from  behind  cover,  and  then,  heated  with  the  fray  and 
stung  to  fury  by  the  taunts  of  their  adversaries,  engage  at  close 
•luarters,  using  their  long  double-edged  <  bnani  swords  with  great  effect. 
•Sometimes,  when  the  river  is  very  low,  tho  llimawis  above  try  to  dam 
up  the  stream,  and  thus  cut  oft’  the  supply  of  water  from  their  enemies, 
the  Ghafiiris,  and  this  plan,  when  successful,  which,  however,  is  rarely 
the  case,  quickly  brings  about  a  suspension  of  hostilities  and  a  truce. 

There  is  a  daily  bazaar  or  market  held  close  under  the  north  side  of 
the  fort,  and  consisting  of  the  usual  food-supplies  required,  fruit, 
vegetables,  meat,  and  salt  fish,  but  no  cloth  or  hardware  shops.  Semail, 
indeed,  can  boast  of  but  little  trade.  Authority  is  too  weak,  and  the 
general  feeling  of  insecurity  too  prevalent,  to  allow  of  much  traffic  being 
carried  on. 

The  settlement  is  rich  in  “Fard”  dates,  one  of  tho  finest  varieties 
of  this  fruit  produced  anywhere.  It  is  the  kind  most  appreciated  and 
esteemed  by  the  Americans,  who  are  good  judges,  and  a  very  largo 
quantity  of  lioxed  Fard  dates  is  annually  shipj>ed  to  the  New  York  and 
Boston  markets.  At  tho  period  of  which  I  am  writing  (187t)),  Muskat 
was  regularly  visited  by  sailing  ships  from  Boston  for  cargoes  of  pressed 
dates  in  bags,  but  of  late  years  a  change  has  taken  place,  and  the  Fard 
dates  are  now  packed  in  boxes,  and  exported  to  the  United  States  by 
steamer.  Fruits  grow  here  in  great  abundance  and  variety,  and  of 
excellent  quality.  Muskat  and  other  markets  are  largely  supplied  from 
Semail. 

The  only  manufacture  in  the  place  worth  mention  is  cloth- weaving. 
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and  the  creaking  of  the  loom  may  l)e  beard  in  every  hamlet.  Lungies, 
puggries,  and  khodrunga  are  the  chief  articles  produced,  the  cotton  of 
which  they  are  made,  both  white  and  brown  varieties,  being  extensively 
grown  in  the  valley.  The  loom  is  somewhat  heavy  and  clumsy  in  con¬ 
struction,  and  is  hori/.ontal  (not  vertical  like  the  Jewish  looms  we  read 
of  in  Scripture),  and  the  weaver  sits  and  works  at  it  in  a  shallow  pit, 
with  half  his  body  below  the  surface. 

The  annual  revenue  derived  by  the  Sultan  of  Muskat  from  Semail 
for  local  expenditure  is  said  to  be  60()0  dollars;  two-thirds  of  this 
amount  l*eing  yielded  by  the  zakat,  or  tax,  and  the  remaining  one-thinl 
representing  the  produce  of  the  Bait  al  Mai,  or  crown  lands,  which  are 
usually  farmed  out. 

The  population  of  Semail  is  probably  from  2<»,0(i0  to  25,o00  soiils, 
but  in  such  a  largo  and  scattered  place  is  difHcult  to  estimate. 

The  eastern  range  has  fewer  peaks,  and  presents  a  more  broken 
contour,  than  the  western.  It  is  known  by  many  different  appellations 
as  we  pass  along  it,  its  highest  peak  (.j2o(t  feet)  being  called  Jebel 
Tyin.  Just  above  the  village  of  K1  Zok  the  road  to  Ak  branches  off, 
and  it  takes  three  hours  of  very  rough  travelling  to  reach  the  village  of 
that  name.  The  Wady  Ak  is  regarded  as  the  key  of  Muskat  from  the 
direction  of  the  Sharkiyah,  or  eastern  province,  as  it  offers  the  most 
direct  route  to  the  capital.  When  on  the  war-path  to  attack  Muskat,  the 
Sharkiyah  tribes,  if  permitted,  |K5nr  down  this  steep  and  rugged  defile 
into  the  wild  entanglement  of  hills  and  ravines  beneath,  and  thence  into 
the  Wady  Semail ;  but  the  Nedabiyin  tribe,  to  whom  the  Akabot  el 
Ak  belongs,  is  usually  subsidized  by  the  Sultan  to  hold  the  pass.  The 
valley  is  here  very  much  shut  in,  but  I  obtained  a  fine  view  of  the 
gigantic  mass  »)f  Jebel  Akhdar  from  the  village  of  Ghobra. 

On  an  isolated  rocky  eminence  rising  sheer  above  the  tioor  of  the 
valley,  to  which  it  presents  on  the  western  side  a  precipitous  cliff,  30*> 
feet  in  height,  stands  the  ancient  castle,  whose  imposing  aspect  adds 
much  to  the  local  scenery.  The  position  is  a  commanding  one,  and 
well  suited  to  enable  the  castle  to  serve  the  threefold  purpose  for  which 
it  was  no  doubt  intended,  viz.  to  overawe  the  turbulent  part  of  the 
community,  to  command  the  passage  of  the  valley,  and  to  protect  the 
whole  settlement. 

The  hill  has  been  scarped  at  the  base  on  all  sides,  and  the  plan  of 
the  castle  has  been  entirely  influenced  by  the  nature  of  the  ground. 
The  massive  barbican,  or  gateway,  in  which  are  apartments  forming 
the  residence  of  the  akeed,  or  captain  of  the  garrison,  is  on  the  eastern 
and  lowest  side,  and  is  joined  to  the  keep  at  the  south-western  corner 
by  low  curtain  walls,  embracing  an  area  of  irregular  shape  and  con¬ 
siderable  extent.  The  keep  is  a  large  circular  tower  of  solid  stone 
masonry,  built  on  the  highest  point  of  the  rock,  affording  a  superb 
view  over  the  valley.  In  the  barbican  are  two  wells  cut  through  the 
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F>ck,  giving  an  unfailing  supply  of  water,  and  in  the  keep  is  a  capacious 
r<  .servoir,  always  kept  filled.  I  counted  eight  iron  guns  in  the  fort 
altogether,  three  mounted  on  field  carriages,  the  others  dismounted. 
The  castle  was  in  a  battered  and  shattered  condition  at  this  time, 
having  sustained  a  bombardment  during  the  recent  o])erations  under¬ 
taken  by  the  Sultan  to  recover  possession  of  it  from  a  rebellious  relative, 
but  the  wali  informed  me  he  had  received  orders  from  Muskat  to  repair 
the  breaches  in  the  walls.  The  wali  is  the  castellan  as  well  as  the 
g  .vernor  of  the  district,  but  does  not  reside  in  the  castle,  the  guardian¬ 
ship  of  which  is  entrusted  to  the  akeed,  who  at  this  time  was  a  Belooch 
with  sixty  men  under  him.  Se/./.id  Nasir  told  me  he  took  care  to  inter- 
fi-re  as  little  as  possible  with  the  tribesmen,  and  confined  himself  to 
maintaining  peace  and  order  and  settling  disputes.  I  gathered  that 
t!ie  position  he  held  was  one  demanding  much  tact,  patience,  and  dis- 
c'.  etion,  and  was  not  a  very  enviable  one,  but  he  was  evidently  treated 
with  great  deference  and  respect  by  all. 

Our  host’s  hospitalities  occupied  all  the  forenoon,  and  I  found  my 
j'arty  extremely  reluctant  to  make  a  move  ;  but,  though  the  day’s  march 
I'cfore  us  was  no  shorter  than  that  of  the  previous  day,  I  resolved  to 
jmsh  on,  and  having  taken  leave  of  my  courteous  friend  Sezzid  Nasir, 
1  mounted  my  camel  and  started. 

From  Semail  castle  the  road  winds  down  the  valley  in  a  north- 
iiorth-easterly  direction  for  12  miles,  as  far  as  Sernr,  from  whence  it 
runs  nearly  due  north.  Serur  is  a  rich  and  pleasant  oasis  of  some 
extent  in  the  possession  of  the  Beni  Ilina  tribe.  At  this  point  the 
stream  disappears  from  sight,  and  sinks  in  the  porous  soil  to  flow  under¬ 
ground  for  some  distance,  when  it  again  reappears.  A  mile  beyond 
Sernr  is  the  hamlet  of  Malita,  and  at  another  mile  we  came  to  Bidbid, 
a  charming  little  oasis  with  a  multitude  of  dates,  rising  like  a  green 
i.slet  out  of  the  broad  barren  sandy  bed.  In  the  centre  is  an  old  fortlet, 
untenanted,  and  fast  crumbling  to  dust.  Below  Sertir  the  hills  begin 
to  retreat  from  the  river-bed,  especially  on  the  western  or  left  bank, 
and  the  valley  now  gradually  merges  into  a  broad  ami  open  plain. 

At  Mizra,  a  village  with  an  isolated  rock  and  watch  tower,  the  road 
to  Muskat  branches  off  to  the  right;  but  I  may  as  well  continue,  from 
notes  made  on  a  subsequent  trip,  the  description  of  the  valley  down  to 
Sib,  before  going  on  with  the  narrative  of  the  present  journey.  After 
leaving  Bidbid,  the  path  runs  along  the  left  bank  over  stonj'  ground 
for  about  5  miles,  and  then  leads  into  a  populous  and  thriving  oasis 
called  Fanja,  the  wady  at  this  part  being  known  as  Batha  Fanja.  This 
town  belongs  to  the  Beni  Ilina  and  Iledadebeh  tribes,  and  is  surrounded 
by  a  luxuriant  belt  of  palms  and  well-cultivated  fields,  extending  per¬ 
haps  3  miles  in  length.  It  lies  2(t  miles  from  Semail,  and  the  popula¬ 
tion  exceeds  three  thousand.  The  town  owes  its  prosperity  to  the 
existence  of  excellent  potter’s  clay  in  the  neighbourhood,  suitable  for 
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cooking  utensils  and  glazed  earthenware.  The  large  jars  used  hy  the 
indigo-dyers  and  similar  vessels  are  also  produced  at  these  potteries. 
Just  beyond  Fanja  a  masonry  aqueduct,  3  miles  in  length,  called  the 
Felej  el  Dhowaikar,  runs  at  some  height  along  the  elevated  right  bank, 
and  leads  to  a  village  and  fortlet  of  that  name,  now  in  ruins.  It  wa.s 
constructed,  I  was  told,  in  the  middle  of  the  eighteenth  century,  l>y 
the  Imam  Sezzid  Ahmed  bin  Said,  to  whom  Dhowaikar  belonged,  and 
appeared  to  be  an  unusually  costly  piece  of  engineering  for  Arabs  to 
undertake,  but  when,  long  years  ago,  Dhowaikar  was  destroyed  and 
deserted,  the  aqueduct  fell  into  desuetude  and  decay,  and  has  since 
been  breached  in  many  places  by  mountain  torrents.  At  three  hour> 
from  Fanja,  and  about  35  miles  from  Semail,  we  arrived  at  the  castle 
of  Ehoth,  which  is  pictures* [uely  perched  on  a  solitary  hill,  rising  out 
of  the  river-bed,  with  a  hamlet  and  patch  of  fruit  orchards  below.  It 
belongs  to  tlie  Iledadebeh  tribe,  and  is  considered  a  position  of  some 
importance,  as  the  castle  overlooks,  and  to  some  extent  commands  the 
lines  of  communication  between  Muskat  and  the  Batina.  On  the  left 
or  western  bank,  the  Wady  Sakhnan,  known  in  its  upper  course  as  the 
Wady  Beni  Jabir,  unites  here  with  the  Wady  Semail.  It  can  be  reached 
in  the  vicinity  of  Semail  by  a  low  pass,  and  affords,  thence,  an  alterna¬ 
tive  and  short  road  to  the  Batina  plain.  The  country  between  Khotli 
and  the  sea,  a  distance  of  about  12  miles,  is  bare,  uninhabited  and 
uninteresting, 

Besuming  our  journey  from  Mizra,*  we  took  an  easterly  direction, 
and  skirted  on  our  right  the  hill  range,  which  here  trends  along  the 
coast,  the  path  leading  over  a  tract  of  broken  and  stony  ground,  very 
irksome  to  the  camels,  and  necessitating  a  slower  pace.  Passing  a  low 
ridge  known  as  the  Nejd  el  Shubba,  we  rode  for  about  1 6  miles  over  a 
narrow  maritime  plain,  much  furrowed  and  intersected  by  ravines,  and 
having  several  hamlets  belonging  to  petty  tribes,  to  Wataya,  the  site  of 
a  palace  built  by  Sezzid  Thowaini,  now  in  ruins.  It  was  now  getting- 
late,  but  in  another  hour  or  so,  passing  Rui  and  Bait  el  Felej,  w'e 
arrived  at  Mutrah. 
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By  ARCHIBALD  LITTLE. 

A  DESIRE  to  see  the  up|)er  Yangtse  in  flood- time  induced  us  to  venture 
upon  a  voyage  from  Ichang  to  Kweifu  and  on  to  Wan  Hien,  traversing 
the  four  great  gorges  and  the  principal  rapids  at  a  season  when  few 
care  to  brave  the  perils  of  navigation.  The  up-river  trade  from  Ichang 
to  Chung-king  practically  comes  to  a  stop  by  the  middle  of  June,  and 
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8.8.  PIONKEH  GOING  VP  THE  YEIIT.W,  THE  WORST  RAPID,  ON  HER  HRST  VOYAGE. 

is  not  resumed  before  the  middle  of  September  or  later,  according  to 
the  condition  of  the  river  and  the  amount  of  rainfall  in  West  China. 
Those  who,  in  the  usual  course  of  travel,  have  ascended  the  upj»er 
Yangtse  only  in  the  winter  season,  when  the  junk-traflSc  is  at  its 
highest,  would  not  recognize  the  river  in  summer,  when  the  freshets 
have  oome  down  ami  entirely  changed  its  aspect,  from  that  of  a  clear 
mountain  stream,  interrupted  by  a  series  of  falls  or  steps  with  long 
smooth  reaches  between,  to  that  of  a  huge  brown  torrent  entirely  filling 
its  bed  and  bounded  throughout  either  by  vertical  clifis  or  by  steep 
mountain  slopes — rocks  all  “submerged  full  fathoms  five,”  and  dee]> 
water  everywhere.  The  innumerable  winter  rapids  are  either  oblite¬ 
rated  entirely  or  metamorphosed  into  swift  races ;  a  rare  junk  is  seen 
here  and  there  sailing  up  in  the  eddies  and  long  backwaters,  or  creep¬ 
ing  slowly,  towed  by  a  double  gang  of  trackers,  round  some  awkward 
]ioint;  but  generally  the  river  appears  deserted,  the  exuberant  life 
and  animation  that  surrounds  the  rapids  in  winter  has  entirely  vanished, 
and  the  sleepiness  of  summer  heat  appears  to  have  invaded  the  sparse 
towns  and  villages,  while  in  between,  for  days  at  a  time,  one  might 
imagine  one’s  self  to  be  exploring  a  new  ami  uninhabited  country. 
The  cause  of  this  cessation  of  traffii-  in  the  summer  season  is  not  so 
much  the  danger  (that  from  the  huge  whirlpools  is  really  serious),  and 
which,  to  do  Chinese  boatmen  justice,  would  hardly  prove  a  tleter- 
rent,  but  the  expense  of  the  voyage  is  doubled ;  heavier  crews  are 
needed,  and  these  have  to  be  paid  and  fed  for  two,  and  sometimes  three. 
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months  instead  of  one;  correspondingly  high  freights  have  to  be  paid, 
and  this  again  deters  shippers ;  the  north-east  monsoon,  which  may  ht- 
relietl  upon  to  provide  a  fair  wind  up  the  gorges  from  November  h. 
April,  has  come  to  an  end,  and  without  a  fair  wind  parts  of  the  gorges 
are  actually  impassable  by  large  junks  relying  on  man-power  alone,  a^ 
they  may  in  summer  have  to  wait  days  for  a  fair  wind.  To  sum  up,  in 
short,  when  the  upper  Yangtse  is  navigable  by  steamers  it  is  unnavi- 
gable  by  native  craft,  and  vice  rersd  ;  to  the  observance  of  this  condition 
are  due  the  successful  voyages  of  the  steamship  Pioneer  (now  meta¬ 
morphosed  into  His  Majesty’s  gun-vessel  Kimha)  in  the  summer  of 
1900;  and,  conversely,  to  its  neglect  may  be  attributed  the  loss  of  the 
German  steamer  Suihsiang  in  the  month  of  December  in  the  same  year. 

Our  voyage  up  the  rapids,  starting  on  June  14,  1901,  occupied 
roughly  as  many  days  as,  at  the  same  date  last  year,  the  Pioneer  occu- 
jded  hours;  thus  to  reach  the  big  rapid,  the  “Yeh-tan,”  about  60 
miles  above  Ichang,  took  us  six  days,  as  against  the  Pioneer’s  eight 
hours  on  June  12,  1900.  We,  on  our  third  day  out,  passed  the  Tung- 
ling  rapid,  35  miles  distant  from  Ichang,  on  the  rocks  in  which  the 
Sui-hstang  was  wrecked  on  the  very  morning  of  her  departure  from 
Ichang.  This  “  pierced  mountain  ”  rapid  is  caused  by  the  outflow  from 
the  Grand  Mitan  gorge  passing  through  a  nest  of  rocks,  amidst  which 
in  winter  the  river  forces  its  wa}’  in  numerous  winding  channels.  In 
June  these  rexiks  are  deeply  submerged,  and  only  traceable  by  the 
boiling  water  as  the  7-knot  current  sweeps  over  them.  The  long  time? 
spent  by  us  in  reaching  this  ]K>int  was  due  to  the  difficulties  of  the 
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“  Vao-tsa-ho”  below,  as  the  winding  reach,  some  15  miles  in  length, 
which  connects  the  Ichang  and  Mitan  gorges,  is  called  by  the  boatmen. 
'J  he  river  valley  here  widens  out,  and,  whereas  in  the  two  gorges  the 
stream  has  cut  its  way  down  through  the  limestone  mountain,  making 
itself  a  passage  with  vertical  walls  1000  to  2000  feet  in  height,  in 
tliis  connecting  reach  the  river  has  to  contend  with  a  granitic  forma¬ 
tion,  which  it  has  disintegrated  and  broken  up  into  piles  of  gigantic 
I  oulders,  which  lie  strewn  along  the  floor  of  the  here  widened  valley 
ill  vast  mounds  such  as  none  but  Yangtse  trackers,  trained  to  them 
from  childhood,  would  attempt  to  climb  over.  The  “  points  ”  thus 
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formed  convert  the  Yao-tsa-ho  into  a  continuous  rapid,  which  the  junk 

has  to  surmount  without  ever  being  able  to  gain  a  straight  lead  for 

its  tow-lines ;  hence  a  perpetual  struggle,  which  the  imperturbable  ^ 

Chinaman  calmly  accepts  as  all  in  the  day’s  work,  but  which  is  most 

exasperating  to  the  impatient  foreigner.  To  the  geologist  this  reach  v 

is  peculiarly  interesting  as  the  one  point  in  the  navigable  Yangtse  at  ’ 

which  igneous  rocks  lie  athwart  the  river’s  course,  and  where  a  dyke  of 

porphyry  has  lieen  cut  through  by  the  stream.  Immediately  above  the 

Mitan  gorge  the  vallej’,  though  still  bounded  by  precipitous  mountains 

rising  to  3000  and  4000  feet,  opens  out,  leaving  a  bench  on  either  hand  ‘ 

upon  which  are  built  the  busy  village  of  Ilsin-tan  (“New  rapid”)  and 
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the  pictnresque  houses  of  prosperous  farmers  and  junkowners,  forming 
a  coup  d'oeil,  that  can  hardly  be  excelled  in  any  part  of  the  world. 
Writing  of  the  Ilsin-tan  as  it  appears  in  January,  Mrs.  Bishop  remarks, 
“  No  description  can  convey  an  idea  of  the  noise  and  turmoil  of  the 
Hsin-tan.  I  realized  it  best  by  my  hearing  being  affected  for  some 
days  afterwards.  The  tremendous  crash  and  roar  of  the  cataract,  above 
which  the  yells  and  shouts  of  hundreds  of  straining  trackers  are  heard, 
mingled  with  the  ceaseless  beating  of  drums  and  gongs,  some  as 
signals,  others  to  frighten  evil  spirits,  make  up  a  pandemonium  which 
can  never  be  forgotten.”  If  this  indefatigable  traveller  could  have 
seen  the  Ilsin-tan  when  we  passed  up — all  its  rocks  and  boulders 
hidden,  the  shanties  with  which  these  are  covered  in  winter  all  disap¬ 
peared,  the  trackers  having  gone  into  the  country  for  fieldwork ; 
nothing  but  a  smooth  river,  half  a  mile  or  more  wide,  with  scarce  a 
junk  visible ;  the  fine  farmhouses  and  residences  that  dot  the  steep 
slopes  on  the  south  bank  slumbering  amidst  their  groves  of  bamboo 
and  fruit  trees ;  the  long  straggling  terraced  village  on  the  north  bank 
equally  asleep  in  the  June  sunshine,  with  not  even  a  dog  awake  to 
bark,  she  would  have  hardly  credited  the  change,  such  is  the  contrast 
between  Abe  nipper  Yangtse  in  summer,  when  it  has  already  risen  50 
or  60  feet  above  its  winter  level,  and  may  yet  rise  another  60  feet 
l>efore  autumr..*; 

Our  iight-draft  junk  warped  up  the  short,  smooth,  steep  slope  of  the 
Yeh-tan,  a  fall  of  about  8  feet,  without  difficulty.  The  two  tow-lines 
are  carried  by  a  straight  lead  to  and  warped  round  bollards  fixed  in  a 
wide  solid  stone  bunding  built  for  the  purpose  well  above  high-water 
mark,  the  w'hole  operation,  including  the  laying  out  the  lines,  involving 
us  in  scarcely  two  hours*  delay.  I  may  mention  that  our  junk  is  one  of 
the  large “  four-roomed”  kwatsze,  as  the  upper  Yangtse  houseboats  are 
called,  80  feet  long  by  12  feet  beam,  4  feet  deep,  and  drawing  light 
about  2  feet,  easy  to  tow,  and  a  fast  sailer  with  her  lofty  mast  and  large 
light  cotton  lugsail.  We  have  forty-seven  men  engaged  in  all — per¬ 
manent  crew  of  ten  always  on  board,  twenty-four  trackers  on  shore, 
eight  men  in  the  tender  constantly  shifting  the  trackers  from  our  junk 
to  the  shore,  and  from  one  bank  to  the  other,  or  ferrying  them  across 
side  streams  and  past  otherwise  impassable  obstructions,  and  finally  a 
crew  of  five  men  in  the  lifeboat,  which  follows  close  as  a  precaution  in 
case  of  disaster.  Above  the  Yeh-tan  our  progress  was  slow  ;  the  river 
was  very  bad,  and  the  whirlpools  at  times  baffling,  notably  that  at  the 
Niu-ko  or  Ox-head  rapid,  at  the  point  where  H.M.S.  Woodlark  was 
whirled  against  the  rock  bank  and  had  her  fore  compartment  entirely 


•  Fifty  feet  rise  at  tlie  Shin-tan  means  a  rise  of  *25  feet  above  low-water  level 
at  Icliang.  where  alone  accurate  measurements  are  taken  by  tl»e  officers  of  the  I.M. 
customs,  tlie  water  being  dammed  up  al)Ove  tlie  narrows  of  the  Milan  gorge. 
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Kiuashed  in  ;  this  last  was  later  rebuilt  on  the  spot  by  her  able  com¬ 
mander  and  gallant  crew — her  engineer  especially — and  thus  against  all 
expectation  she  was  enabled  to  pursue  her  voyage  to  Chungking.  The 
record  of  this  noteworthy  event,  which  her  crew  painted  in  huge  letters 
on  the  rock  at  the  time,  was  submerged  as  we  passed  up.  Then  through 
the  1'2-miles-long  “  Great  Gorge  of  Wushan,”  which  it  took  us  three 
whole  days  of  hard  struggle  to  surmount,  into  the  eomparatmhj  open 
water  that  unites  this  chasm  with  the  still  worse  chasm  of  the  last  of 
the  four  great  gorges,  the  “  Bellows”  gorge,  situated  three  miles  below 
the  celebrated  city  of  Kueifu,  and  on  the  left-hand  portal  of  which 
stands  what  is  left  of  the  “  White  Emperor’s  City.” 

Before  reaching  the  lower  entrance  of  the  Bellows  gorge,  and 
opposite  the  Hoang-tsang-pei,  a  swirling  rapid  caused  by  one  of  the 
innumerable  huge  “  cones  of  dejection,”  which  small  innocent-looking 
side  streams  appear  to  have  vomited  into  the  main  river  as  the  result  of 
a  one-time  cloud-burst  in  the  mountains  behind,  a  very  remarkable  cleft 
in  the  3000  feet  which  here  forms  the  river’s  right  bank,  compels  the 
admiration  of  the  traveller.  This  cleft,  the  opposing  cliffs  of  which  may 
bo  half  a  mile  apart,  is  well  named  by  the  natives  the  “  Tso-kia  Hsia,” 
or  ‘‘False  Gorge,”  the  legend  being  that  when  the  Emperor  Yii  cut  out 
the  gorges  through  the  mountains,  that  isolate  Szechuan  from  the  rest 
of  China,  and  so  drained  off  the  great  red  basin,  he  at  first  set  to  work  on 
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the  Tso-kai  Hsia,  when,  finding  no  way  round,  he  diverted  his  attack  t(/ 
the  higher  mountains  through  which  the  Bellows  gorge  now  makes  it.-s 
way,  and  cut  out  the  present  passage  in  its  place.  Through  this  narrow 
passage  was  now  running  a  fierce  torrent,  the  overflow  of  the  lake-like 
expanse  above.  So  far  we  had  only  experienced  a  recurrence  of  the 
minor  accidents  incidental  to  junk  travel,  tow-lines  breaking,  sheering 
out  (ta  chang)  in  the  rapids  (equivalent  to  missing  stays  at  sea),  and 
the  like,  but  here  our  voyage  came  near  to  an  abrupt  conclusion.  -\ 
strong  fair  wind  that  set  in  towards  evening  induced  our  pilot  to 
attempt  to  sail  through  this  d-mile  long  gorge  ;  under  press  of  sail  we 
were  stemming  the  current  famously,  but  the  still  fast-rising  river  had 
bred  such  terrific  whirlpools  that  our  large  well-found  junk  proved  like 
a  cork  at  their  mercy.  We  swung  round  and  all  but  capsized ;  luckily 
the  men,  with  much  ditfii-ulty,  succeeded  in  lowering  the  sail  and 
bringing  the  lioat  up  under  a  protecting  ]K>int  without  damage.  No  such 
good  fortune,  however,  attended  two  large  cargo  junks  ahead  of  us, 
which  we  overtook  at  the  entrance  of  the  gorge  ;  one  of  these,  a  vessel 
chartered  by  the  Sechuan  viceroy  carrying  munitions  of  war  from 
Shanghai  to  Cbengtu  (of  which  a  continuous  stream,  including  machine 
guns,  has  l)een  flowing  west  for  two  years  past)  was  whirled  against  the 
rock  bank  on  the  right  and  stove  in  and  sunk,  her  crew  escaping  and 
the  roof  of  the  junk  being  just  awash,  so  that  the  contents  may  jKMsibly 
be  salved  when  the  water  falls.  'I'he  second  junk,  a  fifty-ton  cargo-boat 
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laden  with  cotton  yarn,  sailed  up  the  swift  rapid  in  splendid  form  and 
disappeared  in  the  twilight.  I  asked  our  pilot,  who  had  now  secured 
our  boat  for  the  night,  why  he  too  did  not  take  advantage  of  the  fair 
wind,  which  was  still  increasing  in  strength,  to  get  through  this 
difficult  gorge.  He  replied  that  he  could  not  feel  sure  of  getting  through 
l  efore  dark.  At  this  moment  a  shout  from  our  men,  and  just  as  the 
sudden  darkness  of  the  latitude  had  shut  in,  the  big  junk  drifted 
hy  on  her  beam  ends,  having  capsized  in  mid-stream.  She  was  barely 
visible,  but  the  cries  of  “  Chiu  ^ling !  ”  (“  Save  life !”  )  were  heartrending. 
Mist  audible  above  the  roar  of  the  rapid.  It  was  now  pitch  dark,  but  1 
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suggested  to  our  accompanying  lifeboat  to  go  after  them  ;  the  helms¬ 
man,  however — and  rightly,  I  think  -said  he  dared  not  confront  the 
whirlpools  in  the  dark.  Two  days  later  we  learnt  in  Kweifu  that  about 
half  the  crew  had  been  thrown  overboard  and  lost,  and  that  the  boat 
herself,  if  still  floating  and  not  wrecked  on  the  way,  could  hardly  be 
brought  up  nearer  than  in  the  tranquil  water  off  Ichang. 

The  Bellows  gorge  averages  300  yards  in  width,  but  is  narrowed 
by  projecting  rock-spits  in  three  places  to  half  this  width,  and  below 
these  rage,  at  this  season,  foaming  whirlpools.  The  spit  under  which 
we  were  moored  for  the  night  was  composed  of  a  very  hard  limestone 
and  chert,  and  had  the  appearance  of  furnace  slag.  Rising  some  30 
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to  50  feet  aljove  the  present  water-level,  it  is  covered  in  the  late  summer 
freshets,  and  so  the  whole  surface  is  water- worn;  hut  the  rock  is  too 
hard  to  l>e  cut  away  in  potholes,  as  we  see  has  been,  and  still  is  being, 
done  in  countless  similar  reefs  up  and  down  the  river.  At  the  nar¬ 
rowest  channel  in  this  gorge,  close  to  its  upper  end,  the  stanchions 
and  rock-holes  are  still  visible  at  low  water  from  which  chains  were 
stretched  across  the  Yangtse  during  the  romantic  period  of  the  wars  of 
the  “Three  Kingdoms,”  which  ushered  in  the  fall  of  the  great  Ilan 
dynasty  in  the  third  century  of  our  era.  All  this  region  is  rich  in 
“  song  and  story.”  Below  this  spot  we  see  to-day,  as  fresh  as  it  issued 
from  the  hands  of  the  masons  of  old,  the  extraordinary  relic  known  as 
Meng-liang’s  ladder — a  series  of  squared  holes  chiselled  into  the  hard 
limestone  cliff,  here  about  500  feet  vertical,  each  hole  14  inches  in 
diameter  and  about  2  feet  in  depth,  into  which  were  inserted  wooden 
beams  up  which  Meng-liang’s  soldiers  either  ascended  for  attack  or 
descended  to  procure  water — it  is  not  positively  known  which.  The 
last  emperor  of  the  Hans,  Liu-peh,  was  the  builder  of  the  “  Peh-ti- 
ch‘eng,”  or  “  White  Emperor’s  City,”  so  called  after  its  supposed  Celestial 
founder  and  patron,  a  beautiful  temple  in  whose  honour  survives  to 
this  day.  Its  wooded  terraces  command  a  striking  view  of  the  gorge 
down  stream,  with  its  highest  cliff  towering  up  some  3000  feet,  and  of 
the  picturesque  city  of  Kweifu  built  on  the  left  bank  of  the  lakelike 
reach  3  miles  above. 

We  passed  a  restless  night,  rocked  in  the  swell  of  the  rapid  and 
disturbed  by  the  roar  of  the  whirlpools,  which  increased  in  violence  as 
the  river  continued  to  swell  in  volume  with  the  still-rising  freshets, 
the  total  rise  in  the  night  being  about  10  feet,  necessitating  constant 
shifting  of  the  boat’s  moorings.  At  daylight  the  next  morning  we 
crossed  over  in  the  lifeboat  to  the  left  bank,  and  climbed  up  the  steep 
rock-bank  to  the  New  road.  This  is  a  road  built  by  a  former  viceroy 
in  the  fifteenth  year  of  Kwangshii  (a.d.  1888),  from  Kweifu  westwards 
to  the  Hupeh  frontier,  a  distance  of  about  50  miles,  where,  traversing  the 
gorges,  the  road  is  carried  by  a  gallery  cut  in  the  limestone  cliffs  and 
fenced  by  a  low  stone  balustrade.  Had  the  road  been  carried  on 
farther  80  miles  to  Ichang,  it  would  have  been  of  inestimable  value 
to  travellers  to  and  from  Szechuan,  who  have  practically  no  choice  of 
any  other  than  the  Yangtse  route.  As  it  is,  the  road  is  useless;  it 
ends  in  an  absolute  cul-de-sac  in  the  middle  of  the  AVushan  gorge,  and 
is  already  falling  into  disrepair.  Squatters  have  not  been  slow  to  take 
advantage  of  the  terraced  portion  to  grow  crops  on,  and  have  pulled 
down  the  stone  balustrade  in  places  and  used  it  as  foundations  for  their 
adobe  cottages.  So  it  is  everywhere  in  China :  a  spasmodic  attempt 
at  some  reform  or  improvement  is  made  by  some  rare,  public-spirited 
official  or  man  of  wealth ;  he  is  not  seconded,  and  his  work  is  rendered 
useless  by  the  apathy  and  ill-will  of  the  people  generally.  It  seems  to 
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me  hopelees  to  look  for  any  practical  reforms  in  China  unless  under 
Kuropean  supervision,  capable  of  enforcing  discipline  and  order  as  in 
the  foreign  settlements ;  left  alone,  the  ( 'hinese  are  incapable  of  what 
we  call  progress.  If  this  road  were  to  be  completed  and  sufficiently 
enlarged,  Kweifu  would  be  brought  within  three-quarters  of  a  day  of 
L  hang,  and  thousands  of  lives,  now  annually  lost  in  the  rapids  of  the 
four  great  gorges,  woulil  be  saved.  But  there  is  no  present  likelihood 
that  this  road  ever  will  be  completed.  In  a  few  more  decades,  what 
h;i8  been  already  begun  will  have  fallen  or  been  pulled  to  pieces  and 
utterly  forgotten. 

The  White  Emperor’s  City,  the  western  terminus  of  the  New  road, 
is  now  nothing  but  a  small  village.  A  portion  of  the  old  concrete  wall 
is  still  in  existence,  pierced  by  an  ancient  gateway,  through  which  the 
I)ath  leads  on  to  the  high-walle<l  city  of  Ewoifn,  miles  above.  It  w'as 
here  that  Liu-peh  made  his  last  stand,  and  was  killed  a.d.  221,  and  so 
the  famous  Han  dynasty  succumbed  to  the  short-live!  Wei.  It  is  hard, 
looking  down  at  this  season  on  the  smooth  lake  200  feet  below,  to 
conceive  the  existence  of  a  manufacturing  city  in  its  centre,  which  is 
annually  submerged  each  summer  and  again  annually  reconstructed 
<  ach  winter  as  the  water  subsides.  Yet  on  this  sandbank,  now  sub¬ 
merged  several  fathoms,  I  have  seen  the  smoke  of  countless  brine 
distilleries,  and  have  walked  among  the  brine  wells,  around  which 
thousands  of  workmen  were  busily  employed  on  the  different  processes, 
hastening  to  make  the  most  of  the  short  winter  of  work.  In  Kweifu 
<'oal  is  cheap  ( about  48.  a  ton),  as  also  plentiful. 

Arrived  at  Kweifu,  the  perils  of  the  voyage  are  practically  over 
at  least,  at  this  season.  Hence  to  Wan  Hien  we  had  not  the  trace  of  a 
rapid  ;  the  bottle  neck  of  the  Bellows  gorge  had  dammed  up  the  water, 
and  the  fierce  Miao-chi  and  the  dreaded  Hsin-lung-tan  were  absolutely 
non-existent.  The  river,  now  fully  loQ  feet  above  its  winter  level,  and 
lialf  to  three-quarters  of  a  mile  wide,  flowed  smoothly  between  green 
slopes,  not  a  vestige  of  rock  being  visible.  The  contrast  between  the 
deep  bright  green  of  the  maize,  which  now  covers  the  lower  slopes,  and 
the  chocolate-coloured  water,  in  which  their  feet  were  immersed,  was 
very  striking,  as  was  the  total  absence  of  life  and  movement  at  the 
site  of  the  New  (Jrand  Rapid,  formed  by  the  landslip  of  1896.  No  trace 
of  the  town  existed,  the  houses  mostly  removed,  the  site  being  under 
water ;  but  on  high  ground  above  is  a  handsome  and  extensive  building 
— a  new  Budtlhist  temple  dedicated  to  Wang  Se,  the  patron  saint  of 
l)oatmen,  and  subscribed  for  by  the  junkmen,  to  whom  this  rapid  is  a 
lasting  terror  in  the  winter  season,  for  want  of  a  few  tons  of  dynamite 
judiciously  expended. 

One  thing  our  summer  voyage  on  the  upper  Yangtse  definitely 
impressed  upon  us,  and  that  is  that  a  permanent  and  profitable  steam- 
service  is  simply  a  question  of  supplying  the  needful  capital  for 
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suitable  boats.  Is  this  navigation  to  be  carried  on  or  to  be  abandoned 
to  others  by  the  British,  who  have  been  the  first  to  successfully  attempt 
it?  In  any  case,  we  reached  Wan  Hien,  fourteen  days  out  from  Icharji, 
with  the  firm  conviction  that  this  would  prove  our  last  ascent  of  the 
upper  Yangtee  in  a  Chinese  junk. 


GEOGRAPHY  AT  THE  BRITISH  ASSOCIATION,  GLASGOW,  , 

1901.  I 

i 

The  excellent  arrangements  at  Glasgow  for  the  1901  meeting  o:  | 

the  British  Association  contributed  in  no  small  degree  to  make  the  i 

meeting  the  decided  success  which  it  is  generally  acknowledged  to  | 

have  been.  Barely  has  the  Association  been  so  fortunate  in  the  quarter."  | 
assigned  to  it  as  during  the  present  year,  M’hen  the  use,  generously 
permitted  by  the  governing  body,  of  the  spacious  buildings  of  the 
University  of  Glasgow,  enabled  the  whole  business  of  the  meeting  to 
be  carried  on  within  a  compact  area,  and  obviated  the  wide  dispersal 
of  the  sections  which  has  so  often  been  found  unavoidable  in  previous  ! 
years.  Although,  taken  as  a  whole,  the  attendances  at  the  geographical 
section  cannot  be  said  to  have  been  large,  there  is  reason  to  look  with 
satisfaction  at  the  general  results  of  the  meeting  from  a  geographical 
point  of  view.  Dr.  Mill’s  able  presidential  address,  which  was  printed 
in  the  last  number  of  the  Jvurrud,  laid  down,  more  clearly  perhaps  than 
had  yet  been  done  in  this  country,  the  true  position  and  aims  of  geo¬ 
graphical  science,  and  should  do  something  to  bring  about  an  improved 
understanding  of  that  position  on  the  part  of  educational  authorities 
and  the  public  generally,  though  it  is  probably  too  much  to  hope  that 
it  will  once  for  all  set  at  rest  the  objections  of  those  who  refuse  to 
concede  to  the  subject  the  rank  of  a  science  at  all.  The  i)apers  read 
maintained,  on  the  whole,  a  fairly  high  scientific  standard,  and  though 
this  may  possibly  have  acted  as  a  deterrent  to  certain  among  the  fre¬ 
quenters  of  the  section,  it  can  only  be  regarded  with  satisfaction  by 
those  who  desire  an  improvement  in  the  position  held  by  geography 
in  this  country. 

The  officers  of  the  section  were  as  follows : — 

President :  Dr.  II.  B.  Mill,  f.r.s.e.  Vice-Presidents :  Sir  T.  II.  Iloldich, 
K.C.I.E. ;  J.  Scott  Keltie,  ll.d.  ;  11.  J.  Mackinder,  m.a.  ;  E.  G.  Baven- 
stein;  Sir  George  S.  Bobertson,  K.c.s.i. ;  Rev.  Prof.  George  Adam  Smith, 

D.D.  Secretaries :  H.  N.  Dickson,  b.sc.,  F.n.s.E.  {Recorder^ ;  Edward 
Heawood,  M.A. ;  G.  Sandeman;  A.  Crosby  Turner.  Committee:  Col.  F. 
Bailey,  late  r.e.  ;  W.  S.  Bruce ;  A.  Buchan,  f.r.s.  ;  Dr.  J.  Burgess,  c.i.E. ; 

G.  G.  Chisholm;  Vaughan  Cornish,  D.sc. ;  Captain  H.  P.  Deasy ; 

Dr.  Henry  Dyer  ;  H.  0.  Forbes,  ll.d.  ;  Prof.  P.  Geddes;  A.  J.  Herbert- 
son,  PH.D. ;  Col.  D.  A.  Johnston,  r.e.  ;  Captain  I.emaire ;  Prof.  J.  Milne, 
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F.B.s. ;  Dr.  F.  Moreno ;  H.  Yule  Oldham ;  Staff-Commander  Dubois- 
Phillips;  Prof.  A.  F.  Kenard ;  T.  G.  Rooper;  A.  L.  Rotch;  Prof.  G. 
F.  Scott-Elliot ;  Eli  Sowerbutts. 

Ab  usual,  the  section  met  on  four  days,  and,  in  addition  to  the 
President’s  address,  twenty-seven  papers  and  reports  were  read,  several 
being  followed  by  important  discussions.  The  following  is  a  summary 
of  the  proceedings  on  the  several  days : — 

TJiurgtlay,  September  12. — Mr.  Ravenstein  gave  an  account  of  the  old 
geographer,  Martin  Behaim  of  Nurnburg,  best  known  as  the  constructor 
ef  the  celebrated  globe  of  1492.  It  was  shown  to  be  exceedingly  doubt¬ 
ful  whether,  as  is  stated  by  Barros,  Behaim  was  a  pupil  of  Regiomon¬ 
tanus,  though  it  is  possible  that  he  did  accompany  the  astronomer  Jose 
Visinho  on  his  voyage  in  1484  to  the  Guinea  coast,  for  the  purpose  of 
determining  latitudes  by  the  aid  of  the  astrolabe.  Behaim  claimed  to 
l;ave  accompanied  Cao  on  his  second  e.xpedition  (1485-86),  but  Mr. 
Ravenstein  showed  that  this  claim  cannot  be  allowed,  though  quite 
possibly  Behaim  took  part  in  the  expedition,  also  of  1485-86,  of  Joao 
Affonso  d’Aveiro,  which  reached  the  Benin  coast.  Photographs  and 
drawings  of  the  famous  globe  were  exhibited  at  the  meeting,  and  it 
was  announced  that  a  full  description  and  facsimile  would  shortly  be 
published. 

INIr.  Ravenstein  next  presented  the  annual  report  of  the  Committee 
on  the  Climate  of  Tropical  Africa,  which,  he  said,  had  now  completed 
ten  years’  work,  and  would  not  seek  re-appointment,  arrangements 
being  under  consideration  for  the  publication  of  the  results  of  observa¬ 
tions  in  fuBire  under  Government  auspices.  The  final  report  gives 
returns  from  twenty-one  stations  in  Africa,  distributed  between  Egypt 
and  the  Sudan  (2),  Nigeria  (1),  Nyasaland  (  4),  and  British  East  Africa 
(14,  including  the  four  lake-stations  in  Uganda).  It  also  includes  the 
results  of  seven  years’  observation  on  the  rainfall  at  Mengo  (Uganda), 
taken  from  the  unpublished  journal  of  the  late  Mr.  A.  M.  Mackay,  as 
well  as  a  table  giving  the  rainfall  since  1890  at  a  number  of  stations. 

The  ten  years’  work  cf  the  Committee  has  resulted  in  the  publica¬ 
tion  of  meteorological  observations  from  seventy-one  African  stations ; 
but  of  these  only  fifty-six  show  records  for  a  complete  year,  and  eleven 
only  give  a  full  five-years  series.  These  latter  are  Lauderdale,  Uun- 
raven  (rainfall  only),  Kisimayu,  Malindi,  Lamu,  Takaungu  ( rainfall 
only),  Mombasa,  Chuyu  (or  Shimoni),  Machako’s,  Fort  Smith  (Kikuyu), 
and  Mengo  (Namirembo  and  Natete).  Especially  careful  and  full 
observations  have,  however,  been  taken  for  shorter  periods  at  Bolobo 
on  the  Congo,  Kibwezi  in  British  East  Africa,  Old  Calabar,  and  at 
Zomba  and  Fort  Johnston  in  Nyasaland,  where  most  valuable  work  is 
Wng  done  under  the  direction  of  Mr.  McClounie,  the  head  of  the 
Scientific  Department.  In  the  Egyptian  Sudan  stations  are  being 
gradually  pushed  forward  by  Major  Lyons.  The  report  also  gives  the 
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result  of  observations  on  the  lake-level  of  the  Victoria  Nyanza,  which 
were  the  subject  of  an  article  in  the  Journal  for  Octol)er. 

Mr.  Ravenstein  briefly  summarized  the  general  lessons  to  l>e  learnt 
from  the  results  gained  so  far  in  relation  to  the  possibility  of  European 
settlement  in  tropical  Africa.  No  single  district,  he  said,  could  really 
1)6  regarded  as  possessed  of  a  thoroughly  healthy  climate,  for  even 
where,  owing  to  the  elevation,  the  mean  temperature  is  moderate,  the 
fact  that  the  days  are  hot  and  the  nights  cold  renders  the  climate 
trying,  while  the  humidity  of  the  atmosphere  at  many  of  the  stations 
is  also  a  drawback. 

Dr.  A.  J.  Herbertson  exhibited  a  morphological  map  of  Europe,  and 
described  the  various  natural  regions  into  which  the  continent  may  b( 
divided,  pointing  out  the  connection  which  exists  between  the  geogra¬ 
phical  structure  and  surface  features.  The  paper  was  an  excellent 
specimen  of  modem  methods  applied  to  geographical  research. 

In  the  afternoon  Mr.  G.  G.  Chisholm  gave  in  outline  his  thoughtful 
paper  on  “Geographical  Conditions  afifecting  British  Trade,”  which, 
was  printed  in  full  in  the  last  number  of  the  Journal.  An  interesting 
discussion  followed,  in  which,  among  others,  Mr.  Atkinson,  w’ell  known 
as  an  American  writer  on  economic  questions,  took  part,  pointing  out 
certain  conditions  which  w’ere  likely  in  the  future  to  tell  especially  in 
favour  of  American  trade,  particularly  if,  as  the  speaker  anticipated,  a 
policy  of  free  trade  were  inaugurated  in  the  United  States.  Prof.  Alleyne 
Ireland  then  spoke  on  the  influence  of  geographical  environment  on 
political  evolution.  The  subject,  he  said,  was  of  great  practical  im¬ 
portance  by  reason  of  the  attention  now  directed  to  the  tropics  and 
sub-tropics  as  a  fleld  for  commercial  activity,  and  the  necessity,  in  the 
interests  of  trade,  of  the  introduction  of  stable  government  in  those 
regions.  With  very  few  exceptions,  the  natives  of  the  tropics  have 
hitherto  shown  themselves  incapable  of  developing  a  government  pos¬ 
sessing  any  real  element  of  stability,  and  this  the  speaker  attributed 
to  the  lack  of  the  climatic  discipline  to  which  the  inhabitants  of  more 
temperate  zones  have  been  subject.  He  therefore  held  that  the  climatic 
conditions  of  the  tropics  have  set  an  insuperable  barrier  to  the  advance¬ 
ment  of  tropical  peoples  in  the  direction  of  popular  government,  and 
that  in  this  zone  administrative  affairs  must  rest  in  the  hands  of 
specially  trained  Europeans.  Time  did  not  admit  of  a  discussion  on 
the  paper,  which,  from  its  controversial  nature,  might  otherwise  have 
elicited  divergent  opinions,  and  the  proceedings  closed  with  an  account 
of  itineraries  in  Portuguese  Congo,  by  the  Kev.  T.  Lewds,  w’ho,  from 
much  experience  as  a  misssicnary,  jiointed  out  some  of  the  jiroblems 
awaiting  settlement  in  Africa,  notably  that  of  the  native  races,  destined 
as  they  are  to  increase  rapidly  when  slavery  and  native  wars  and 
superstitions  are  done  away  with. 

Friday,  S>j>hmher  13. — The  morning  was  devoted  to  papers  on 
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Scottish  geography,  the  first  being  one  by  Mr.  Scott-Elliot  on  the 
effects  of  vegetation  on  the  valley  and  plains  of  the  Clyde.  Investi¬ 
gations  of  the  kind,  though  second  to  none  in  importance  and  interest, 
have  hitherto  received  too  little  attention  in  this  country,  and  the 
inclusion  in  the  programme  of  papers  of  this  character  was  a  step  in 
the  right  direction,  as  showing  the  wide  field  for  scientific  inquiry 
open  to  the  physical  geographer  in  our  own  country.  3Ir.  Scott-Elliot 
l  egan  by  defining  the  general  characters  of  the  Clyde  valley,  and  next 
traced  the  successive  stages  in  the  formation  of  the  valley  slopes,  the 
important  part  played  by  vegetation  in  the  process  being  pointed  out. 
The  varying  constitution  of  the  fiat  land  was  then  explained,  and  the 
work  done  by  various  marsh  plants  in  their  formation  descril>ed. 

The  next  paper,  by  Miss  31.  Newbiggin,  described  a  scheme  that 
lias  been  set  on  foot  by  the  Scottish  Natural  Historj-  Society,  at  the 
suggestion  of  Sir  John  3Iurray,  for  the  detailed  investigation  of  the 
Forth  valley  ;  the  object  being  the  collection  of  such  facts  in  regard  to 
existing  organic  conditions  in  that  valley  as  may  supply  a  basis  for 
accurate  generalizations  in  the  future.  Prof.  W.  G.  Smith  then  gave 
an  account  of  the  Botanical  Survey  of  Scotland,  begun  by  his  brother, 
the  late  Mr.  Robert  Smith,  whoso  early  death  has  cut  short  a  most 
promising  career.  We  are  glad  to  learn  that  the  work  so  efficiently 
begun  is  being  continued  by  Prof.  Smith,  who  described  to  the  meeting 
the  main  facts  of  botanical  distribution  in  the  areas  represented  by 
various  sheets  of  the  Ordnance  Survey. 

In  the  afternoon  Dr.  F.  Moreno  exhibited  a  fine  series  of  lantern 
slides,  illustrating  chitfiy  the  ethnology  of  the  recently  explored  dis¬ 
tricts  in  the  west  and  south  of  the  Argentine  Republia  He  was 
followed  by  Mr.  Hesketh  Prichard,  who  dealt  with  the  same  region, 
describing  his  explorations  last  year  in  the  neighbourhood  of  Lakes 
Buenos  Aires  and  Argentino,  as  well  as  his  descent  of  the  Rio  Leona, 
and  the  discovery  of  a  lake  which  seems  not  to  have  been  visited  by 
previous  travellers. 

The  proceedings  closed  with  a  short  paper  by  Mr.  Reclus  Guyon  on 
the  map  of  the  woild,  drawn  on  a  surface  correctly  representing  the 
natural  curvature  of  the  globe,  to  the  construction  of  which  Mr.  Reclus 
has  devoted  so  much  time  and  attention  during  the  past  few  years. 

Monday,  September  1(5. — In  the  first  paper  of  the  day,  read  on  behalf 
of  the  author  by  Staff-Commander  Dubois-Phillips,  Captain  C.  Leinaire 
gave  a  summary  of  the  valuable  scientific  results  of  the  Belgian  Expe¬ 
dition  to  the  southern  Congo  basin,  with  the  main  outlines  of  which 
our  readers  are  already  familiar.  Especial  attention  was  called  to  the 
barometric  determination  of  altitudes,  on  which  an  unusual  amount  of 
care  was  bestowed,  and  which  have  given  results  of  especial  value  for 
the  construction  of  a  hypsometrical  map  of  Central  Africa.  The  methods 
adopted  fur  the  astronomical  determinations  of  ix)sition  and  for  the 
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magnetic,  meteorological,  and  other  observations  were  also  described,  as 
well  as  the  general  nature  of  the  fauna  and  flora  of  the  regions  visited. 
After  the  paper,  a  selection  from  the  extensive  series  of  ei<  ellent 
photographs,  taken  during  the  ex}>editioD,  was  exhibited  by  the  lan¬ 
tern.  while  a  striking  collection  of  water-colour  drawings  of  plants  and 
animals  was  also  on  view. 

Dr.  Vaughan  Cornish  read  the  first  report  of  the  committee  ap¬ 
pointed  at  the  Bradford  meeting  for  the  study  of  terrestrial  surfac 
waves.  During  his  visit  to  Canada  in  the  winter  of  190t>-li*01,  Di 
Cornish  found  good  opportunities  for  the  study  of  the  snow-surfac. 
with  which  the  country  was  covered  during  the  whole  of  the  expe 
dition ;  the  results  will  be  published  in  the  Journal  at  a  later  date. 

Mr.  H.  N.  Dickson  then  read  a  paper  on  the  mean  temperature  of 
the  atmosj)here  and  the  causes  of  glacial  j)eriods,  which  will  l>e  printed 
in  a  subsequent  number  of  the  Journal. 

In  presenting  the  report  of  the  Committee  on  the  Survey  of  British 
Protectorates,  Sir  Thomas  Holdich  (  whose  paj»er  was  read  in  his 
absence  by  the  Recorder)  laid  down  the  main  principles  which  should 
be  kept  in  view  in  any  scheme  adopted  for  the  furtherance  of  the  object 
stated.  A  (lisenssion  followed,  in  which  Colonel  Johnston,  Director  of 
the  Ordnance  Survey,  Captain  Deasy,  and  Mr.  H.  J.  Mackinder  took 
part.  Sir  T.  Holdich’s  paper  will  be  published  in  an  early  number  of 
the  Journal. 

Mr.  Mackinder  then  read  a  paper  by  Dr.  Robert  Bell,  Direidor  of 
the  Geological  Survey  of  Canada,  on  the  “Geography  and  Resources 
of  Northern  Ontario,”  which  will  also  bo  printed  in  the  Journal. 

Mr.  A.  L.  Rotch,  of  the  Blue  Hill  Observatory  in  the  United  States, 
described  a  method  proposed  for  the  exploration  of  the  atmosphere  at 
sea  by  means  of  kites.  He  pointed  out  the  paucity  of  the  material  at 
present  available  for  a  knowledge  of  the  conditions  which  prevail  in  the 
upper  atmosphere  over  large  areas,  especially  in  the  tropics.  The 
difficulty  in  the  way  of  obtaining  data  in  the  region  of  calms  by  means 
of  kites,  could  be  overcome,  he  showed,  by  the  use  of  steamers,  specially 
chartered  for  the  purpose,  the  motion  of  which  would  create  the  wind 
necessary  for  the  raising  of  the  kites.  Much  could  also  be  done  by 
observers  on  board  the  regular  ocean  liners  in  the  Atlantic  and  elsewhere. 

Lastly,  an  interim  report  of  the  committee  on  changes  of  the  land- 
level  of  the  Phlegrsean  fields  was  presented  on  behalf  of  Mr.  R.  T. 
Gunther,  who  is  still  in  Italy  carrying  out  investigations  on  the  subject. 

Tuesday,  September  17. — Mr.  W.  N.  Shaw  gave  an  account  of  the 
weather  maps  issued  by  the  princi]>al  countries  of  the  world,  and 
pointed  out  the  comparatively  limited  area  for  which  such  maps  are 
yet  available.  The  rest  of  the  morning  papers  were  devoted  to  the 
subject  of  antarctic  exploration.  Professor  Rucker,  the  President  of  the 
Association,  being  present,  and  taking  part  in  the  discussion  which 
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followed.  Dr.  J.  S.  Keltie  sketched  the  organization  and  plans  of  the 
National  Antarctic  Expedition,  while  Dr.  H.  R.  Mill  described  the  voyage 
to  Madeira,  and  the  various  arrangements  on  board  for  the  carrying 
out  of  scientific  observations.  Mr.  W.  S.  Druce  then  described  the 
present  position  and  proposed  work  of  the  Scottish  Antarctic  Expedi¬ 
tion,  of  which  he  is  leader,  and  which,  he  stated,  would  start  for 
certain  next  year. 

Mr.  11.  Yule  Oldham  gave  a  graphic  description  of  his  recent  ex¬ 
perimental  demonstration  of  the  curvature  of  the  Forth’s  surface. 
Like  that  of  Dr.  A.  R.  Wallace  in  1870,  the  experiment  was  carried  out 
on  the  New  Redford  river,  the  6-mile  stretch  between  Welney  and 
Denver  being  selected. 

Dr.  R.  Logan  Jack  read  a  paper,  which  will  eventually  be  published 
in  the  Journal,  on  a  journey  through  little-known  parts  of  Sechuan, 
across  the  upper  Yangtse,  Mekong,  and  Salwin  rivers  to  Burma.  It 
was  profusely  illustrated  with  lantern  views.  .V  paper  by  Mr.  Archi¬ 
bald  Little,  in  which  the  possibilities  of  navigation  through  the  gorges 
of  the  Y’angtse  were  discussed,  was  read  by  Mrs,  Little,  and  the  pro¬ 
ceedings  of  the  section  terminated  with  a  demonstration,  by  M.  Galeron 
of  Paris,  of  the  use  of  an  ingenious  celestial  globe  of  which  he  is  the 
inventor,  which  permits  the  movements  of  the  heavenly  bodies  to  be 
followed,  as  in  nature,  from  within  the  sphere. 

On  ^londay,  September  I*;,  in  addition  to  the  ordinary  meeting  of 
the  section,  a  special  conference  was  held,  jointly  with  sections  C  and  D, 
to  consider  the  important  scheme  put  forward  by  Sir  John  .Murray  and 
Mr.  Lawrence  Pullar  for  the  scientific  study  of  lakes  of  the  British 
Islands.  Dr.  II.  R.  Mill  was  in  the  chair.  It  is  proposed  to  execute  a 
thorough  survey,  extending  over  some  years,  which  shall  embrace  not 
merely  the  geographical  and  morphological,  but  the  biological  and 
other  scientific  aspects  of  all  the  British  lakes.  It  is  hoped  to  secure 
the  services  of  a  competent  stall'  of  observers,  and  if  successfully  carried 
out  the  scheme  should  lead  to  the  acquisition  of  most  valuable  results 
from  the  point  of  view  of  the  various  branches  of  science  represented. 
The  scheme  is  regarded  as  forming  a  fitting  memorial  to  Mr.  Frederick 
Pullar,  whose  lamented  death  has  put  a  stop,  for  the  time,  to  the  work 
already  begun.  Letters' were  read  from  Sir  John  Murray  and  Prof. 
Bonney,  after  which  Mr.  Thompson  ( representing  the  Zoological  section). 
Colonel  Johnston,  Director  of  the  Ordnance  Survey,  Mr.  B.  N.  Peach, 
Dr.  H.  R.  Mill,  and  others,  spoke  of  the  imjKjrtance  of  the  proposed 
researches  from  many  points  of  view.  The  proceedings  terminated 
with  the  passing  of  a  resolution  expressing  the  gratification  of  the 
Conference  at  the  decision  to  carry  on  the  work,  and  its  appreciation 
of  the  munificent  support  accorded  to  the  project  by  Mr.  Lawrence 
Pullar. 

Papers  with  a  more  or  less  geographical  bearing  were  read  at  several 

No.  V. — Novkmbku,  1901.]  2  st 


514 


COLONEL  ARNOLD’S  MAP  OF  THE  BARUE  COUNTRY. 


of  the  other  sections  of  the  Association.  That  of  geology  has  naturally 
most  in  common  with  geographical  aims,  and  among  the  subjects  dealt 
with  were  :  “  Perim  Island,  and  its  Relation  to  the  Area  of  the  Red  Sea,” 
by  Miss  ( '•  A.  Raisin ;  “  The  Artesian  Water  Supply  in  (Queensland,”  by 
Dr.  R.  li.  Jack  ;  “  Evidences  of  Ancient  Glacier-dammed  Lakes  in  the 
(Jheviots,”  by  Prof.  P.  F.  Kendall  and  H.  B.  Muff.  At  the  Zoological 
section  various  papers  on  coral  islands  were  read,  including  one  on  the 
Maldives,  by  Mr.  J.  S.  Gardiner,  while  the  results  of  the  latest  researches 
on  malaria  were  put  before  the  section  by  Major  Boss.  The  anthro¬ 
pological  papers  included  accounts  of  various  native  races  of  South 
America  and  the  Malay  peninsula,  in  the  latter  case  from  the  observa¬ 
tions  of  the  Skeat  expedition,  of  which  the  leader  himself  was  present ; 
while  the  botanical  section  listened  to  several  papers  on  distribution 
and  regional  botany. 

Lastly,  the  Saturday  evening  lecture  to  artisans,  by  Mr.  II.  J. 
Mackinder,  was  distinctly  geographical  in  character,  and  it  is  matter 
for  satisfaction  that  the  claims  of  geography  were  thus  otiicially  recog¬ 
nized  by  the  Association  in  the  choice  of  the  lecturer.  Mr.  Mackinder 
took  as  his  subject,  “  The  Movements  of  Men  by  Land  and  Sea,”  showing 
the  influence  on  human  development  exercised  by  the  various  means 
of  locomotion,  from  the  horse  as  used  from  the  earliest  ages  by  the 
nomads  of  the  Asiatic  steppes,  to  the  various  later  uses  of  the  wheel, 
culminating  in  the  steam  traffic  by  land  and  sea  at  the  present  day. 


COLONEL  ARNOLDS  MAP  OF  THE  BARUE  COUNTRY.* 

Thi;  Barue  country  to  the  south  of  the  lower  Zambezi  has,  until  quite 
recently,  remained  one  of  the  least-known  districts  of  Portugue.so  East 
-Vfrica,  and  the  accompanying  map,  based  on  a  survey  by  Colonel 
Alfred  J.  Arnold  during  a  recent  visit  to  the  country  on  behalf  of  the 
Portuguese  authorities,  therefore  supplies  new  information  of  consider¬ 
able  value.  Colonel  Arnold  visited  the  country  with  the  special  object 
of  studying  the  relations  of  the  native  chiefs,  but  he  also  paid  much 
attention  to  the  general  geography  and  resources  of  the  country,  and 
supplies  the  following  notes  to  supplement  the  information  contained 
in  the  map. 

The  expedition  started  from  Masikesse  on  September  1 D,  I  !M  m  »,  and 
proceeded  north,  crossing  the  Gairedzi  river  into  the  Barua  country 
Makombo’s  territory )  on  October  12.  Beyond  the  frontier,  a  distance 
of  some  ir>  miles  had  to  1)0  traversed  on  the  high  plateau  before  the 
descent  to  the  comparatively  low  level  of  the  Pungwe  basin  was  made. 
The  highlands  Tof  an  average  height  of  5000  feet)  supply  excellent 
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))a8turag(-,  while  the  slopes  of  the  valleys  are  well  wooded,  and  the 
lower  levels  are  covered  with  rich  allnvial  soil  well  suited  for  the 
cultivation  of  suh-tropical  products.  The  elevated  tract  of  land  is 
exceedingly  well  watered,  feeding  innumerable  rivulets  which  never 
<lry  up  in  the  driest  season.  It  sinks  gradually  to  the  north  to  the 
level  of  the  watershed  lastween  the  Zambe/.i  and  Pun g we  basins,  its 
eastern  edge  running  nearly  due  north  and  south.  At  the  kraal  of 
Katandiga  the  country  falls  to  an  elevation  of  about  25(>0  feet,  the 
open  veldt  giving  place  to  an  undulating  plain  sloping  gently  to 
the  south-east,  dotted  here  and  there  with  kopjes  and  well  w’atered 
by  streams  descending  from  the  plateau  on  the  west.  Here  the  palm 
reajtpears,  but  the  vegetation  in  general  consists  of  thin  bush  and 
mimosa,  easily  cleared  for  cultivation.  The  expedition  crossed  the 
watershed  towards  the  Zambezi  at  an  elevation  of  about  .‘RHHi  feet. 
'I'ho  streams  which  flow  north  to  the  Zambezi,  except  those  fed  by  the 
hidden  w'aters  of  the  plateau,  are  intermittent  mountain  torrents,  but 
the  beds  of  the  Mopa  and  other  rivers  showed  that  during  the  rains 
large  Imdies  of  water  pass  down  to  the  Zambezi,  and  it  is  probable 
that  the  contour  of  the  country  would  permit  the  storage  of  water  for 
the  supjdy  of  the  whole  countryside.  On  the  watershed  the  soil  is  dry 
and  scanty,  but  at  ^lungari  becomes  rich  enough  for  the  production  of 
coffee,  vanilla,  rubber,  etc.  This  continues  to  the  exit  of  the  Muira 
from  the  hills,  after  which  for  some  miles  the  country  is  composed  of 
deeji  rich  vegetable  soil. 

The  geological  formation  of  the  plateau  appears  to  be  similar  to 
that  of  the  country  near  ^lasikcsse.  Granite  is  visible  onlj'  occasion¬ 
ally,  the  hills  between  the  Gairedzi  and  Katandiga's  kraal  being  for 
the  most  j>art  composed  of  tab  ose  schist  interspersed  with  (piartz  veins. 
Further  north  the  koj>jos  and  visible  rocks  consist  almost  without 
exception  of  banded  (juartzite  with  quartz  reefs,  and  this  extensive 
formation  seems  to  be  the  matrix  wdience  comes  the  alluvial  gold  found 
in  the  lower  reaches  of  streams  running  into  the  Zaml»czi.  An  export 
examination  of  this  district  is  much  to  be  desired. 

The  flora  is  essentially  sub-tropical.  Big  timber  is  rarely  mot  with, 
though  ])ossibly  that  around  Inyakafura  might  prove  suitable  for 
exjMirt.  liandolphias  were  met  with  on  rare  occasions  onlj'.  The 
grasses  of  the  plateau  are  good,  and  would  supply  excellent  grazing. 
.\t  present  the  native  cultivation  is  not  extensive,  but  this  may  Isj 
ascribed  to  the  unsettled  state  of  the  country.  The  climate  as  a  whole 
is  healthy.  On  the  plateau  it  is  dry,  cool,  and  invigorating,  and 
consistently  temperate  throughout  the  year.  Even  on  the  lower  plains 
colonization  by  Kuropeans  is,  in  Colonel  Arnold’s  opinion,  certainly  jK)s- 
sible  much  more  so  than  in  the  valleys  of  Manica.  Even  in  the  rains 
two  or  more  dry  sunny  days  intervene  as  a  rule  between  the  down¬ 
pours,  while  the  prevailing  winds  from  the  Indian  ocean  are  cooling 
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and  pleasant.  The  resources  of  the  country  include  minerals  (gold, 
iron,  copper,  coal,  etc.),  agricultural  products  ( which  could  be  made  to 
include  tea,  coffee,  cotton,  indigo,  cacao,  tobacco,  vanilla,  etc.),  and 
those  derived  from  cattle-rearing. 

Colonel  Arnold  found  the  chieftaincy  of  the  country  in  di8i)ute 
between  two  rival  claimants,  each  of  whom  called  himself  the  Makombe. 
He  considers,  however,  that  Shupatora,  the  lawful  successor,  accord¬ 
ing  to  the  customs  of  the  country,  though  not  the  son,  of  the  late  king, 
is  decidedly  the  more  influential,  his  rival  Nkanga  (  son  of  the  late 
chief)  having  lost  ground  during  the  past  five  years.  The  disturb¬ 
ances  which  have  prevailed  within  recent  years  in  the  Barue  country 
seem  to  have  caused  an  efflux  of  population,  which  is  now  estimated  at 
20,000  only. 


THE  MEAN  TEMPERATURE  OF  THE  ATMOSPHERE  AND 
THE  CAUSES  OF  GLACIAL  PERIODS.'^ 

By  H.  N.  DICKSON,  B.Sc. 

It  is  not  proposed,  in  this  paper,  to  add  another  to  the  ever-lengthening  list  of 
theories  which  attempt  to  account  for  the  occurrence  of  glacial  j)eriods.  My  object 
is  rather  to  point  out  some  consequences  which  must  follow  if  we  adopt  certain  of 
the  theories  still  on  trial,  in  the  belief  that  some  meteorological  considerations, 
which  1  believe  to  have  been  insufficiently  noticed,  although  hinted  at  by  Howorth, 
Davis,  and  others,  may  help  us  in  making  a  selection  amongst  the  suggested 
theories,  and  thereby  at  least  reducing  their  number.  My  attention  has  recently 
been  drawn  to  this  subject  by  Air.  F.  W.  Harmer,  who  has  attempted  to  account 
for  some  features  of  the  glaciation  of  the  northern  hemisphere  by  suggested 
changes  in  the  normal  distribution  of  barometric  pressure. 

It  will  be  conceded  that  theories  assuming  an  arrangement  of  climatic  belts 
precisely  similar  to  those  existing  at  present,  but  symmetrically  displaced  through 
a  given  angle,  must  ba  abandoned.  For  example,  the  ])osition  which  must  have 
been  occupied  by  a  pole  of  cold,  if  we  are  by  its  means  to  explain  the  distribution 
of  the  permo-carboniferous  glacial  deposits  in  the  southern  hemisphere,  so  far  as 
it  has  been  ascertained,  is  unintelligible  alike  to  the  geologist  and  the  physicist. 
It  involves  an  antipodal  area  of  cold  and  an  antipodal  ice-sheet,  with  intermediate 
areas  of  warmth,  the  existence  of  which  is  unrecognized;  and  it  dues  not  even 
account  for  many  features  observed  in  the  deposits  themselves.  Again,  it  is  almost 
impossible  to  conceive  any  physical  cause  which  can  have  so  displaced  the  climatic 
zones  of  the  globe  without  producing  effects  which  would  leave  behind  them  more 
formidable  traces  than  those  due  to  glaciation. 

Leaving  such  hypotheses  out  of  account,  there  remain  two  sources  from  which 
a  possible  explanation  of  glacial  periods  may  be  derived — 

1.  Tectonic  changes,  which  may  have  either  raised  the  region  to  be  covered  by 
an  ice-sheet— -or  at  least  part  of  it — above  the  snow-line,  or  may  have  so  altered 
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tbe  distribution  of  land  and  sea  that  the  prevailing  winds  have  changed  their 
direction,  and  thereby  caused  lowering  of  temperature  over  certain  areas  suiiicient 
to  greatly  lower  the  snow-line. 

2.  General  lowering  of  the  mean  temperature  of  the  atmosphere. 

Firstly,  tectonic  changes. 

It  is  difllcult  to  suppose  that  the  necessary  lowering  of  temperature  can  have 
i>een  produced  by  elevation  alone.  A  great  elevation  and  extension  of  tbe  land 
area  no  doubt  occurred  during  the  Pliocene  period,  but  its  culmination  was  reached 
itefore  the  Pleistocene  ))eriod,  and  J.  Geikie  states  emphatically  that  glacial  periods 
are  characterized  by  submergence,  and  inter-glacial  periods  by  emergence.  Con¬ 
ceivably,  tbe  discrepancy  in  time  may  have  been  due  to  a  sjrecies  of  lagging ;  the 
elevation  of  the  laud  caused  an  ice-sheet  to  form  gradually  over  it  until  the  surface 
was  depressed,  isostatically,  by  tbe  weight  of  accumulated  ice  and  tbe  cooling  of 
the  crust  itself;  then  the  increased  temperature  at  the  lower  level  caused  melting 
of  ice,  relief  from  part  of  the  weight,  and  consequent  springing  lack  to  higher 
levels,  when  the  weight  of  ice  increased  again ;  and  so  on,  till  the  primary  tectonic 
cause  of  elevation  disappeared.  But  this  seems  more  likely  to  assist  in  accounting 
for  the  smaller  variations  occurring  during  a  gieat  glacial  period  than  for  the  main 
fact  of  tbe  glacial  period  itself.  The  first  elevation  to  tbe  snow-line,  even  in 
fairly  high  latitudes,  seems  to  involve  vertical  movements  which  in  geographical 
relation  and  in  scale  are  difllcult  to  admit,  and  we  must  conclude  that  the  effect  of 
such  movements  as  did  occur  cannot,  in  the  first  instance  at  least,  have  been 
direct. 

The  effect  of  elevation  in  extending  the  land  areas  must  also  be  rejected  as  an 
erticient  primary  cause.  It  is  true  that  if  the  land  areas  are  extended  continental 
conditions  prevail  over  wider  fields,  and  tbe  winter  temperatures  are  greatly 
reduced.  But  summer  temperatures  are  correspctidingly  increased,  and  at  the 
same  time  the  precipitation  in  tbe  form  of  snow  is  diminished  by  tbe  anticyclonic 
conditions  induceil  during  winter.  Hence  we  get  nearly  the  same  mean  tempera¬ 
ture,  with  less  snowfall,  and  the  occurrence  of  ice-sheets  over  such  regions  is 
contrary  to  experience  :  witness  Siberia.  Note  here  that  these  conditions  are  not 
to  be  confounded  with  the  conditions  of  high  pressure  indue  jd  as  the  effect  of  an 
ice-sheet,  as  in  Greenland,  or,  as  seems  probible,  on  the  antarctic  continent. 

It  has  been  argued  that  the  extension  of  land  surfaces  might  so  alter  the  positions 
of  the  centres  of  high  and  low  barometric  pressure  that  glacial  conditions  might 
be  induced  by  the  change  of  direction  of  prevailing  winds.  We  have  already  seen 
that  the  establishment  of  an  ice-sheet  within  continental  anticyclonic  arers  is 
unlikely.  But  if  tbe  land  area  is  increased  the  sea  area  is  diminished,  and  the 
ascending  vortices  or  cyclones  during  the  winter  reasons  must  increa.se  correspond¬ 
ingly  in  number  and  intensity  in  order  to  feed  the  increased  volume  of  the 
descending  currents  over  the  land.  The  tendency  would  therefore  be  to  increase 
the  amount  of  condensation  taking  place  within  the  cyclones,  while  their  oppor¬ 
tunity  of  penetrating  into  the  land  would  be  diminished  rather  than  increased. 
Thus  the  proportion  of  cyclonic  precipitation  received  on  the  land  in  the  form  of 
snow  would  be  less,  the  total  snowfall  would  probably  not  be  increased,  and,  in 
any  case,  it  would  tend  to  be  deposited  on  the  eastern  sides  of  the  land  areas  rather 
than  on  the  western.  Finally,  the  ascending  currents  over  the  continental  areas 
during  summer  would  induce  strong  descending  compensating  currents  over  what 
was  left  of  the  oceans,  which  would  then  be  occupied  by  enormously  exaggerated 
systems  analogous  to  our  “Atlantic  anticyclone,”  greatly  raising  the  summer 
temperature  of  the  maritime  regions. 

We  are  therefore  led  to  inquire,  secondly,  wluther  the  nature  and  distribution 
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of  glacial  phenomena,  as  they  are  at  present  known  to  us,  can  be  more  adequately 
accounted  for  by  supposing  a  lowering  of  the  mean  temperature  of  the  atmosphere 
as  a  whole  to  have  taken  place,  and  whether  an  adequate  cause  can  be  found 
which  may  have  produced  the  necessary  change  of  temperature. 

The  mean  temperature  of  the  air  is  determined  by  the  ratio  between  the  heat 
received  by  radiation  from  the  sun,  and  that  lost  by  radiation  into  space.  Now,  a 
change  of  mean  tem[)erature  may  bo  supposed  to  take  place  in  two  ways :  every 
part  of  the  atmosphere  may  undergo  the  same  change,  i.e.  the  atmosphere  may 
be  equally  heated  or  cooled  in  all  latitudes,  the  jwlar  regions  may  l)e  cooled  or 
warmed  more  than  the  equatorial,  or  conversely.  The  effects  of  .any  change, 
direct  or  indirect,  must  evidently  be  very  different  according  as  it  takes  place  in 
one  or  other  of  these  ways.  For  if  it  occurs  in  the  first,  a  genial  climate  in  high 
latitudes  must  coincide  with  intense  heat  in  the  tropics,  and  a  temperature  climate  in 
the  tropics  with  intense  cold  in  {)olar  regions;  but  the  temperature  ijradkut  from 
equator  to  pole  must  remain  the  same.  The  whole  atmospheric  circulation,  and 
the  consequent  arrangement  of  the  climatic  belts,  is,  however,  caused  and  deter¬ 
mined  by  the  difference  of  temperature  between  the  equator  and  the  pules,  and 
there  is  no  reason  to  suppose  that  a  change  in  the  absolute  temperature  would 
seriously  modify  eiiher  the  form  or  intensity  of  the  circulation,  unless  that  change 
was  very  large.  We  should  expect  to  find  that  evidences  of  climatic  change  in 
the  past  would  adhere  to  parallels  of  latitude;  traces  of  genial  climate  in  high 
latitudes  would  go  right  round  the  parallels,  and  would  correspond  to  an  equatorial 
belt  of  intense  heat,  which,  it  may  be  supi^sed,  would  leave  some  record  in  the 
forms  of  animal  or  plant  life ;  and  traces  of  great  cold  in  the  higher  latitudes  (not 
necessarily  in  the  form  of  ice-sheets)  would  corresjxjnd  with  belts  of  tenq^rate 
climate  in  the  tropics.  It  will  be  conceded  that  this  does  not  satisfactorily  agree 
with  known  facts. 

Coming,  then,  to  the  case  where  the  cooling  is  unojual,  it  seems  scarcely  worth 
while  to  seriously  consider  the  case  where  the  equatorial  belt  is  cooled  more  than 
the  polar.  Such  a  change  would  explain  no  known  fact,  and  imagination  would  be 
hard  put  to  it  to  find  even  a  possible  explanation. 

Suppose  the  lowering  of  the  mean  temperature  to  be  due  chiefly  to  cooling 
in  the  higher  latitudes,  the  change  at  the  eiiuator  being  relatively  slight.  A  com¬ 
paratively  small  change  in  the  total  heat  received  and  lust  will  then  enable  us  to 
account  for  great  cooling  at  the  ]>oles.  A  fall  of  5°  near  the  qwle  would  mean  a 
reduction  of  the  mean  tem])erature  of,  approximately,  a  little  over  1°. 

But  a  change  of  this  kind  involves  other  variations.  The  fall  of  temperature 
near  the  peles  being  greater  than  that  near  the  equator,  the  equator-iK>leward 
temperature-gradient  is  increased.  Now,  according  to  the  theory  of  Ferrel,  if  the 
whole  atmosphere  were  at  rest  relatively  to  the  Earth’s  surface,  and  if  it  were  of 
uniform  temperature,  it  would  remain  at  rest.  But  if  the  equatorial  regions  have 
a  higher  temperature  than  the  polar,  a  disturbing  force  arises  which  acts  in  the 
planes  of  the  meridian,  and  causes  an  interchanging  motion  of  the  air-particles 
along  those  planes.  Ou  account  of  the  Earth’s  rotation,  a  torsional  force  comes 
into  play  which  causes  a  very  great  easterly  velocity  of  the  air  in  the  higher 
latitudes,  and  a  large,  but  considerably  smaller  westerly  velocity  in  the  lower 
latitudes,  and  the  easterly  velocity  increases  in  proportion  to  the  height  above  the 
surface  of  the  Earth.  The  greater  the  temperature-gradient  between  the  prole  and 
the  equator,  the  greater  is  the  velocity  of  interchanging  motion  between  the 
equatorial  and  polar  regions,  and  the  greater  the  torsional  force  which  causes  an 
easterly  motion  at  the  surface  in  the  higher  latitudes,  and  westerly  motion  in  the 
lower ;  for  the  greater  the  velocity  of  interchanging  motion,  the  faster  a  particle  of 
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air  settles  down  in  the  higher  latitudes  from  a  stratum  where  the  velocity  is 
;:reater  to  one  where  it  is  less,  or  the  faster  it  rises  up  in  the  lower  latitudes  from 
a  stratum  where  it  is  less  to  one  where  it  is  greater.  Thus  the  acceleration  of 
easterly  velocity,  positive  or  negative,  is  greater  the  greater  the  temiierature- 
gradient,  and  consequently  the  greater  is  the  force  which  overcomes  the  resist¬ 
ances,  due  to  friction  and  inertia,  to  the  east-and-west  motions  at  the  Earth’s 
surface. 

But,  further,  when  the  friction  of  the  air  moving  over  the  Earth’s  surface  is 
taken  into  account,  we  have  the  condition  imposed  that  the  moments  of  gyration 
Ilf  the  air  moving  eastward  must  be  equal  to  those  of  the  air  moving  westward, 
otherwise  there  would  bo  a  tendency  to  change  the  velocity  of  the  Earth’s  rotation. 
.\ny  increase  in  the  force  causing  the  motions  is  likely  to  cause  a  displacement  of 
the  boundary  between  east-and-west  motions  at  the  surface,  i.e.  of  the  tropical 
belts  of  calms. 

The  net  result  is,  then,  that  if  we  increa.se  the  difference  of  temjierature 
between  the  eipiator  and  the  {loles,  we  increase  the  velocities  of  both  the  trade 
winds  and  the  westerly  winds  of  higher  latitudes,  and  we  displace  the  tropical 
high-pressure  belts  to  positions  nearer  the  equator. 

Illustrations  of  changes  of  this  kind  may  be  derived  from  known  conditions 
on  the  Earth’s  surface.  During  winter,  the  difference  between  the  temperature  at 
the  e(|iiator  and  the  north  (xtle  is  nearly  double  what  it  is  in  summer,  and  the 
velocities  are  greater,  although  in  a  less  ratio.  Again,  the  mean  velocities  for  the 
year,  both  of  the  trades  and  of  the  west  winds,  are  greater  in  the  southern  hemi¬ 
sphere  than  in  the  northern,  and  the  axes  of  the  high-pressure  belts  lie  in  30^  S. 
and  35°  N.  respectively,  more  than  can  be  accounted  for  by  the  displacement  of 
the  meteorological  equator  (due  to  other  causes)  to  about  3°  N. 

Applying  these  results  (which,  it  must  bo  understood,  are  entirely  qualitative, 
since  our  ignorance  of  the  coefficients  of  friction  depending  on  the  distribution  of 
land  and  sea,  the  nature  of  the  land  surfaces,  etc.,  prevents  definite  numerical 
calculation)  to  the  jiarticular  case  of  the  northern  hemisphere,  we  find  that  a 
lowering  of  the  jiolar  temperature  has  the  effect  of  increasing  the  strength  of  the 
west  wind  circulation,  and  at  the  same  time  extending  its  influence  at  the  surface 
to  lower  latitudes  than  is  the  case  at  jiresent.  The  easterly  currents,  having 
necessarily  a  jxileward  component,  aijuinst  the  temperature  gradient,  constantly 
tend  to  develop  vortices  or  eddies — the  familiar  cyclones  or  depressions  of  these 
islands ;  and  the  stronger  the  current  the  more  violent  and  frequent  these  cyclones 
are  likely  to  be ;  under  present  conditions  we  find  this  in  winter,  contrary  to  what 
ought  to  happen  if  these  systems  were,  as  was  once  supposed,  of  purely  convectional 
origin.  But  with  the  increased  strength  of  the  easterly  current  the  relative 
influence  of  the  continental  land  masses  is  diminished,  and  since  at  the  same  time 
the  tropical  belt  of  calms  is  displaced  equatorward,  the  normal  cyclone  track 
will  be  disiilaced  to  lower  latitudes,  and  will  run  more  west  to  east  instead  of 
south-west  to  north-e.ast,  as  at  present. 

With  a  general  lowering  of  temperature,  we  might  therefore  have,  in  western 
Europe,  a  main  cyclone  track  whose  central  axis  would  probably  run  from  near 
the  mouth  of  the  English  Channel  eastward  and  only  slightly  northwards,  to  a 
point  somewhere  in  the  region  of  the  Kara  sea.  North  and  west  of  this  line,  on 
the  polar  side  of  the  depressions,  an  increased  snowfall  would  be  deposited  during 
winter,  and  the  cloudy  conditions  prevailing  during  summer  would  depress  the  tem¬ 
perature  sufficiently  to  reduce  the  melting  almost  to  vanishing  point,  even  near  sea- 
level.  It  is  to  lie  observed  that  in  this  region  the  prevailing  cyclonic  winds  would 
then  be  from  the  east,  a  fact  which  may  serve  to  explain  some  peculiarities  of  the 
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glaciation  of  the  ScandinaTian  peninsula,  and  which  accounts  incidentally  for  the 
shell  deposits  cf  the  Upper  Crag  on  the  east  coast  of  England,  at  that  time  a 
lee  shore. 

Again,  the  north-easterly  drift  of  surface  water  in  the  Atlantic  would  be 
greatly  modified.  This  drift  is  at  present  most  marked  during  the  winter  season, 
and  its  climatic  effect  is  comparatively  slight.  During  summer  the  Atlantic 
winds,  although  weaker  in  the  higher  latitudes,  are  more  nearly  west,  and  water 
is  banked  up  against  the  European  coast,  escaping  northwards  and  southwards  in 
stream  currents  cf  very  considerable  volume.  The  northern  branch  of  this  stream 
current,  which  I  have  proposed  to  call  the  European  stream,  penetrates  far  north¬ 
ward,  and  melts  large  quantities  of  ice  in  the  region  north  of  Iceland  and  round 
Jan  Mayen,  the  water  tlowing  southward  and  westward  as  a  surface  current  during 
autumn,  covering  over  the  warm  waters  of  the  European  stream,  and  keeping  up 
atmospheric  pressure  during  early  winter.  The  effect  of  this  distribution,  if 
strongly  developed,  as  during  the  i>ast  winter,  is  to  make  the  winter  cyclones 
move  more  directly  eastward  into  the  heart  of  the  continent.  The  modified  move¬ 
ment  of  the  cyclones  suggested  during  the  cold  period  would  greatly  increase  this 
action,  the  whole  of  the  Norwegian  sea  would  be  permanently  flooded  with  cold 
water,  and  the  surface  movement  abng  the  European  coast  would  be  southward 
all  the  year  round,  a  result  predicted  by  J.  Geikie. 

As  the  cyclones  penetrated  eastwards,  many  of  them  no  doubt  following  the 
line  of  the  Mediterranean,  the  precipitation  would  diminish  as  the  supply  of  vapour 
gave  out,  and  sufficient  snowfall  to  produce  an  ice-sheet  would  only  be  found  at 
proportionally  higher  levels — following  the  results  recently  obtained  in  the  Alps, 
the  Carpathians,  and  the  Ualkans,  by  Penck,  Gvijic,  do  Martonne,  and  others. 

On  the  southern  side  of  the  cyclonic  axis  we  should  find  a  region  of  strong 
westerly  wind  and  abundant  rainfall,  which  would  give  a  cool  rainy  climate  to  the 
whole  of  the  Mediterranean  region,  extending  into  northern  Africa,  probably  over 
a  considerable  {art  of  the  Sahara. 

Thus  for  Eurasia  generally,  the  difference  from  present  conditions  would  be, 
more  snow  in  north-western  Europe,  and  ram  in  the  south,  the  fall  diminishing 
eastward  until  in  the  Asiatic  regions  the  climate  would  bs  simply  cooler,  with 
smaller  extremes  of  temperature,  and  more  snow  at  greater  elevations,  as  in  the 
Himalaya. 

Turning  to  North  America,  the  cyclonic  area  would  run  more  north-west  to 
south-east,  many  of  the  depressions  from  the  Pacific  failing,  as  they  do  now,  to 
cross  the  Rockies.  In  this  case  the  western  and  south-western  sides  of  the 
cyclones  would  afford  more  snow  in  proportion  than  in  the  cyclones  of  the  Atlantic, 
and  we  should  therefore  expect  to  find  the  edge  of  the  ice-sheet  further  south,  at 
least  near  the  eastern  side.  This  is  precisely  the  outline  re[)re8ented  by  Chamberlin 
and  others,  and  it  would  be  very  difficult  to  account  for  it  by  an  atmospheric 
circulation  of  any  other  ty[)e,  unless,  indeed,  we  su(){>ose  the  glacial  periods  of 
Euro{)e  and  North  America  not  to  have  been  simultaneous,  a  view  which  seems 
to  raise  more  difficulties  than  it  explains.  Such  cyclonic  movements  would  also 
account  for  Gilbert’s  “moist  {ariods,”  coinciding  with  the  glacial  period,  in  the 
region  of  Lake  Bonneville  and  Lake  Lahontan. 

In  the  case  of  the  southern  hemisphere,  the  field  of  observation  is  of  course 
much  more  limited,  and  it  has  not  been  so  fully  explored.  A  summary  of  what 
is  known  about  permo-carboniferous  g'aciation  in  southern  latitudes,  published 
recently  by  Penck,  is  interesting  in  this  connection.  It  apiaars  that  glacial  action 
during  that  period  has  left  traces  in  Victoria  and  New  South  Wales,  Natal  and 
the  Transvaal,  and  {X)ssibly  also  in  the  Argentine,  all  in  lat.  30’  to  40°  8.,  and 
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ou  the  east  sides  of  the  land  masses.  The  actual  evidence  of  ice-action  seems 
somewhat  obscure,  and  the  Gondwana  Land  question  has  relations  to  this  part  of 
the  subject  which  I  confess  are  far  from  clear  to  me.  But  if  we  suppose  climatic 
changes  to  have  taken  place  in  the  southern  hemisphere  in  a  manner  analogous 
to  those  described  in  the  northern,  the  Uoaring  Forties,  which  must  then  have 
attained  a  violence  truly  appalling,  many  have  extended  to  within  20°  of  the 
equator,  and  the  latitudes  named  would  have  come  within  the  jtolar  half  of 
cyclones,  which  would  deposit  abundant  snowfall  on  the  eastern  coasts. 

Greater  interest,  perhaps,  atta(  hes  to  Penck’s  investigation,  in  the  same  pa{)er, 
of  the  relative  positions  of  the  snow-line  in  South  Australia  and  New  Zealand 
during  the  quaternary  glacial  epcch  and  at  the  present  time,  which  he  shows  to 
be  almost  precisely  tbe  same  as  those  in  the  Pyrenees.  This  result,  if  extended 
by  further  research,  goes  a  long  way  to  show  that  the  cold  periods  were  of  plane¬ 
tary  and  probably  simultaneous  origin,  and  that  they  were  not  primarily  due  to 
changes  in  the  land  or  sea  surfaces. 

It  is  impossible  here  to  go  into  the  subject  with  more  detail,  but  if  the  meteoro¬ 
logical  conclusions  are  correct,  or  even  in  the  right  direction,  it  seems  that  the 
assumption  of  a  lowering  of  mean  temperature,  taking  place  chieBy  by  cooling  in 
the  polar  regions,  enables  us  to  account  for  a  glacial  period  by  changes  of  temi)era- 
ture  and  of  the  distribution  and  amount  of  precipitation,  cansiderably  smaller 
than  has  been  sup|>08ed.  Tbe  increased  strength  of  the  planetary  circulation  is 
almost  a  necessary  consequence  of  increased  temperature  gradient :  the  displace¬ 
ment  of  the  tropical  high-pressure  belts  is  a  matter  of  more  uncertainty,  for 
their  position  on  the  Eatth’s  surface  is  dei)endent  on  friction  to  an  extent  which 
c  annot  at  present  be  definitely  ascertained  by  calculation.  But  if,  from  the  analogy 
of  the  two  hemispheres,  we  admit  the  occurrence  of  this  displacement,  it  seems 
that  the  snowfall  will  be  distributed  in  a  way  which  will  go  far  to  account  for  the 
supjwsed  jwsitions  of  the  ice-sheets. 

The  climatic  changes  accomj)anying  a  rise  of  temperature  in  the  polar  regions 
present  some  jeoints  of  interest.  The  temperature-gradient  becomes  less  steep,  and 
tbe  atmospheric  circulation  conseciuently  less  active,  while  the  tropical  high- 
pressure  belt  moves  further  from  the  equator.  Hence  the  arid  belts  extend  into 
somewhat  higher  latitudes;  we  may  suppose  the  Mediterranean  region  to  become 
one  of  intense  drought  like  the  Sahara.  The  geological  evidence  indicates  that  in 
Miocene  times  Spain  had  the  present  climate  of  Morocco.  In  the  west  wind  region, 
the  general  movement  is  slower,  and,  the  land  and  sea  infiuences  b^ing  relatively 
stronger,  the  contrast  of  oceanic  and  continental  ty()es  of  climate  is  increased. 
Thus  on  the  whole  the  variation  in  latitude  is  diminished,  and  climate  becomes 
more  uniform  over  large  areas.  Over  the  Atlantic  the  stream  currents  would  be 
weakened,  and  the  surface  movement  would  be  of  the  drift  type,  northward  along 
tbe  European  coast,  with  little  melting  of  ice,  and  consequently  warm  surface  water, 
a  result  again  agreeing  with  Geikie’s  account  of  the  inter-glacial  periods.  Over 
Europe  the  oceanic  influence  would  be  much  more  restricted  to  the  western  coast, 
and  the  continental  climate  would  probably  extend  over  the  greater  part  of 
Germany  and  France,  and  perhaps  also  Sweden,  a  result  again  agreeing  with 
Geikie,  who  remarks  that  during  inter-glacial  periods  the  climate  of  western 
Europe  was  that  of  a  steppe.  We  might  expect,  from  the  direction  of  the  main 
cyclone  tracks,  that  during  such  a  period  the  climate  would  in  the  higher  latitudes 
be  milder  to  north-east  of  tbe  oceans,  especially  the  Atlantic,  than  to  north-west. 
I  am  not  aware  whether  there  is  evidence  of  any  such  difference  between,  e.y., 
eastern  Greenland  and  Labrador,  but  it  would  suggest  that  the  glaciation  of  north¬ 
eastern  America  would  be  more  intense  and  protracted  than  elsewhere. 
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Until  the  question  has  been  subjected  to  mathematical  analysis,  it  is  perhaps 
premature  to  attempt  to  apply  the  suggestions  made  to  the  surviving  theories  ot 
tlie  causes  of  glacial  and  genial  periods.  The  chief  ))oint  to  which  I  would  draw' 
attention  is  the  very  small  change  of  mean  temperature  necessary  on  the  conditions 
assumed,  and  therefore  the  relatively  small  cause  required  to  produce  the  desired 
effect.  The  occurrence  of  changes  in  the  intensity  of  insolation,  due  to  a  change 
in  the  Earth’s  mean  distance  or  the  eccentricity  of  its  orbit,  or  to  a  change  in  the 
value  of  the  solar  constant,  seems  very  unlikely.  It  is  difficult  to  say  precisely 
what  would  be  the  effect  of  such  a  change  on  the  temperature-gradient  bctwee-n 
the  equator  and  the  poles ;  but  it  seems  probable  that  this  would  not  alter  much 
except  for  a  large  change  of  mean  temperature,  which,  as  we  have  seen,  does  not 
fit  well  with  the  facts. 

Of  the  possible  causes  likely  to  give  rise  to  large  proportional  changes  in  the 
gradient  fur  a  small  change  of  mean  temperature,  two  only  need  be  mentioned: 
change  of  the  obliquity  of  the  ecliptic,  and  change  of  the  transmission  coefficients 
of  the  atmosphere  for  bright  or  dark  rays.  According  to  Stockwell’s  calculations, 
the  mean  value  of  the  obliquity  is  nearly  23°'3,  with  a  maximum  of  24°'6,  a 
minimum  of  22°'0,  and  a  period  of  about  forty  thousand  years.  At  a  period  of 
maximum  obliquity  the  pole  gains  about  u  per  cent,  on  its  present  insolation, 
and  the  equator  loses  about  one  half  per  cent.,  corresponding  to  a  warming  of  about 
I'^'G  C.,  and  cooling  of  0°*2  (or  increase  in  the  gradient  1°'8).  An  eiKJch  of  mini¬ 
mum  obliquity  corresponds  to  a  cooling  of  2°'7  C.  at  the  pole,  and  warming  of  0°*4 
at  the  equator,  or  an  increase  of  3°‘l  compared  to  present  conditions.  But  it  is 
impossible  to  say  how  far  those  changes  represent  the  actual  variation  of  gradient 
at  the  Earth’s  surface;  the  change  would  probably  be  greatly  increased  by  the 
lowering  of  summer  temperature  due  to  increased  cloudiness.  In  any  case,  how¬ 
ever,  it  seems,  from  what  has  gone  before,  that  the  range  of  temperature-variation, 
although  small,  is  at  least  of  the  order  of  magnitude  required. 

The  effect  of  a  slight  change  in  the  transmissive  coefficient  of  the  atmosphere, 
in  altering  the  equator-poleward  temperature-gradient,  is  very  great.  Assuming 
the  present  value  to  be  about  0‘6,  the  Earth  receives  (in  arbitrary  units)  170*2  at 
the  equator,  and  28'4,  or  less  than  one-sixth,  at  the  pole.  If  the  value  is  increased 
to  0'7,  the  ec^uator  receives  20!f2  and  the  pole  45  0,  or  nearly  one-quarter  as  much. 
L.  de  March!  has  worked  out  the  temperature-change  produced  by  a  reduction  of 
value  from  0*6  to  0*54  for  oceanic  and  continental  climates,  and  finds  an  increase 
or  gradient  of  4“'7  C.  for  continental  regions,  and  1°‘8  for  oceanic.  These  again 
seem  to  be  of  the  order  of  magnitude  required. 

The  question  remains  as  to  how  far  such  a  change  in  the  coefficient  is  likely 
to  have  taken  place,  and  what  cause  or  causes  can  be  assigned  for  it.  Any  alter¬ 
ation  in  the  transmissive  power  of  the  atmosphere  for  bright  solar  rays  is  very 
unlikely,  but  a  change  in  the  amount  of  water-vapour  or  carbonic  acid  would 
produce  marked  variation  in  the  transmission  of  dark  rays,  these  substances  being 
nearly  opaque  to  long-wave  radiations.  Thus,  if  the  ({uantity  of  carbonic  acid  in 
the  atmosphere  increases,  the  temperature  of  the  ground  and  of  the  lower  atmo¬ 
spheric  strata  will  be  raised,  till  the  increase  of  radiation  into  space  has  restored 
equilibrium  between  gain  and  loss  of  heat.  Aqueous  vapour,  although  it  possesses 
similar  properties,  is  unable  itself  to  produce  any  radical  change  of  temperature, 
for  the  quantity  of  aqueous  vapour  in  the  atmosphere  depends  cn  the  temperature 
of  the  air ;  if  the  temperature  be  lowered  by  some  other  cause,  as  by  radiation,  the 
vapour  is  partly  condensed  and  its  protecting  powers  diminished — then  the  increased 
radiation  again  causes  further  condensation,  and  so  on. 

Arrhenius  has  calculated  the  probable  departures  from  present  atmospheric 
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temperatures  wind)  would  be  caused  by  multiple  changes  in  the  present  amount 
of  carbonic  acid.  If  the  amount  of  carbonic  acid  were  reduced  to  two-thirds,  this 
would  represent  a  fall  of  temperature  of  about  3°'l  C.  in  all  latitudes  from  the 
e>iuator  to  at  least  U5'’.  If  the  amount  were  trebled,  temperature  would  rise  about 
7  ••t  at  the  equator,  and  in  lat.  65°.  Thus  we  have,  with  a  rise  of  tempera¬ 
ture,  a  marked  diminution  of  the  temperature-gradient,  but  with  a  fall  of  the 
order  retiuired  the  gradient  remains  much  the  same.  But  if  we  take  into  account 
tiie  corresponding  changes  in  aqueous  vapour,  and  especially  the  changes  which 
would  be  induced  in  the  amount  of  cloud,  there  are  many  reasons  to  suppose  that 
not  only  would  the  total  effect  of  a  given  variation  in  the  amount  of  carbonic  acid 
be  much  greater  than  that  represented,  but  the  efl'ect  of  a  diminution  would  be  to 
considerably  increase  the  temperature  gradient. 

The  amount  of  carbonic  acid  in  the  atmosphere  at  the  present  time  is  repre¬ 
sented  by  about  45  parts  in  100,000  (by  weight),  and  Hogbom  finds  that  agencies 
now  at  work  on  the  Earth’s  surface  are  capable  of  producing  or  absorbing,  in  a 
single  year,  quantities  which  form  a  not  unimportant  fraction  of  this  amount. 
Hut  a  serious  increase  in  the  total  carbonic  acid  necessary  to  produce  a  given 
change  in  the  atmosphere  results  from  the  fact  that  of  all  carbonic  acid  set  free, 
the  ocean  absorbs  nearly  five-sixths.  Chamberlin,  and  more  recently  Ekholm, 
have  discussed  the  question  from  a  geological  point  of  view,  and  believe  that 
liberation  and  absorption  of  carbonic  acid  may  actually  have  taken  place  on  the 
scale  required;  and  Ekholm  has  even  formulated  a  scheme  showing  alternate 
liberation  and  absorption,  and  consequent  succession  of  warm  and  cold  periods. 
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KnuiiASAX  ASH  Sistax.* 

Is  ‘  Northern  Afghanistan  ’  Colonel  Yate  gave  an  account  of  Afghan-Turkestan  from 
Kabul  to  Herat.  In  this  volume  he  carries  the  narrative  further  west  into  Persia, 
and  describes  the  north-eastern  provinces  of  that  country  from  the  Kurd  and 
Turkoman  country  along  the  Russian  frontier  to  the  north  down  to  the  confines 
of  Baluchistan  on  the  Indian  frontier  to  the  south.  lie  also  gives  an  account  of  a 
stay  among  the  Goklan  and  Yamut  Turkomans,  “  hitherto  comparatively  unknown,” 
as  well  as  of  a  trip  to  the  source  of  the  river  Gurgan,  “  never  before  visited  by  any 
European  traveller.”  Colonel  Yate  also  has  a  good  deal  to  tell  of  the  Afghan  and 
Persian  soldiery,  of  the  official  and  commercial  sides  of  Persian  life,  of  the  recent 
changes  in  Persian  society,  and  of  certain  of  the  notable  sights  of  the  country  of  the 
Lion  and  Sun,  esiiecially  the  shrine  of  Imam  Raza  at  Mashhad,  the  tomb  of  Omar 
Khaiyam,  and  the  turquoise-mines  at  Madan.  The  Russo-Afghan  frontier  is  also 
described  in  chapter  ii.,  the  Russo-Persian  frontier  in  chapter  iii.,  the  Persian- 
Afghan  border  in  chapter  ix.,  Astarabad  and  the  Caspian  in  chapter  xvi.  Three  years’ 
experience  as  British  Consul-General  at  Mashhad  gave  the  author  his  opportunity, 
and  he  has  used  it  with  great  industry  and  patience,  as  well  as  with  admirable 
temper  and  good  sense.  It  might  have  made  the  volume  mure  interesting  to  its 
general  reader  if  a  stricter  selection  had  been  observed  in  the  narratives  of  social 
functions  and  of  excursiocs  to  the  more  obscure  Persian  localities;  but  Colonel 
Yate  profes.ses  to  write  with  the  special  object  of  helping  brother  officers  in  the 
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Indian  army  “  who  may  think  of  visiting  Khurasan  and  Sistan,  or  who  may  take  an 
interest  in  Central  Asia,”  and  for  this  purpose  his  book  is  no  doubt  well  adapted. 
Every  educated  man  must  read  with  interest  the  graphic  account  here  given  of 
Mashhad  itself,  of  its  antiquities,  its  shrines,  and  its  festivals ;  every  “  decadent  ” 
will  be  shocked  to  hear  of  the  Persian  neglect  of  Omar  Khaiyam’s  grave  and 
memory ;  every  lover  of  a  good  story  will  be  delighted  to  hear  the  author’s  con¬ 
firmation  of  the  classic  tale  of  Afghan  cavalry  fitting  themselves  out  in  cast-olV 
coats  of  guards  and  ticket-collectors  of  the  South-Eastern  and  MetroiKtlitau 
Railways. 


Western  China.* 

This  record  of  travel  on  the  Tibetan  border  professes  not  to  make  any  addition 
to  geographical  exploration,  but  simply  to  give  a  picture  of  “China  among  the 
mountains,  far  removed  from  Western  influence.”  “  No  newspapers,  no  public  post, 
no  roads  beyond  foot-trails,  no  street-cleaning,  no  drains,  no  fires  in  winter,  and  no 
ice  in  summer,” — these  are  the  drawbacks  of  the  Highland  China,  in  which  Mr. 
Little  has  been  travelling;  and  over  against  them  is  a  brilliancy  of  costume  such 
as  might  have  been  found  in  medin;val  or  sixteenth-century  Europe, — “  all  but  the 
very  poorest  being  richly  and  gracefully  clad,”— an  exquisite  harmony  of  simple 
buildings  with  grand  surroundings,  a  picturesiiue  agreement  of  man  with  nature. 
Mr.  Little’s  chapters  originally  appeared  in  the  Xorth  China  Ihrald,  and  are  now 
republished  with  fifteen  excellent  photographic  illusttations.  The  map  is  copied 
from  Mrs.  Bishop's.  Starting  from  Chung-King,  on  the  upper  Yang-tse,  ^Ir.  Little’s 
journeys  show  three  main  lines  of  travel  westwards  to  the  frontier  of  Tibet — one  up 
the  valley  of  the  Fo-Kiang ;  one  by  the  basins  of  the  Chuog-Eiaug  and  Min-Kiang ; 
and  one  by  Kiating-fu,  Mount  Omi  itself,  and  Yachau.  The  whole  work,  in  other 
words,  is  devoted  to  Sechuan  province,  and  forms  a  useful  parallel  to  Mrs.  Bishop’s 
volume  on  the  same  region.  The  two  authors  are  practically  in  agreement  in  their 
enthusiasm  for  it,  as  the  loveliest,  most  prosperous,  and  pleasantest  part  of  China. 
Unfortunately,  of  late  years  various  causes  have  led  to  the  exhibition  of  a  very 
difierent  feeling  towards  Europeans,  Mr.  Little  notes,  from  what  was  the  case  ten 
years  before.  “Then  one  never  heard  an  uncivil  word,  now  one  is  constantly 
jeered  by  the  rabble,”  he  complains ;  “  whatever  be  the  cause,  the  temper  of  the 
people  is  entirely  changed  for  the  worse,  and  successful  rioting  has  deeply  lowered 
the  prestige  we  formerly  enjoyed.”  The  lirm  hold  which  Buddhism  has  taken  of 
this  highland  section  of  the  Chinese  race  is  equally  emphasized  both  by  Mrs.  Bishop 
and  Mr.  Little,  but  the  latter  is  more  {lolitical  in  his  outlook  on  Tibet.  “Our 
countrymen  in  India  need  ”  it  “  as  a  real  sanatorium  ;  ”  and  the  recall  of  the  Macaulay 
mission,  when  it  had  advanced  within  three  days  of  Lhassa  and  routed  the  natives 
with  some  slaughter,  is  deeply  regretted  by  the  author,  who  thinks  China,  “  at 
least  in  the  Tibetan  question,”  a  pure  qmntiU'  nigligeable. 

Kamchatka.  By  H.  V.  Sliunin. 

These  two  volumes  in  Russian  (‘  Okhotsko-Kamtchatskii  Krai,  yestestvenno- 
istoritcheskoe  Opisanie,’  or  ‘  The  Okhotsk-Kamchatka  Region,  a  natural-historical 
description,’  by  Dr.  H.  V.  Sliunin ;  with  a  map,  32  photographs,  and  54  zinco- 
graphs,  St.  Petersburg,  1900)  are  probably  the  most  complete  and  valuable  work 
ever  published  on  the  far  North-East  of  Asia.  It  is  no  secret  that  M.  Witte,  who, 
as  Minister  of  Finance,  may  be  said  to  direct  the  main  activities  of  Russian 
material  progress,  takes  great  interest  in  the  development  of  these  regions ;  and 
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the  receut  aDnouncement  of  the  new  railway  to  be  built  from  Irkutsk  to  Yakutsk, 
which  may  possibly  be  continued  in  course  of  time  t*)  Itehring  straits,  lends  interest 
to  the  present  study.  In  181)5-98  M.  Sliuoin,  as  representative  of  the  Ministry  of 
Finance,  took  part  in  the  Kamchatka-Okhotsk  expedition,  sent  out  by  the  Russian 
Government,  with  the  object  of  studying  the  whole  of  these  immense  regions 
in  their  economical  and  ethnographical  aspects.  The  journey  occupied  three  years, 
and  the  itinerary  is  marked  in  red  upon  the  general  map  accompanying  these 
volumes.  Herein,  then,  for  the  first  time  we  have  an  adequate  and  even  exhaus¬ 
tive  treatment  of  the  countries  once  forming  the  sole  Pacific  seaboard  of  Russia, 
and  Dr.  Sliunin  may  be  warmly  congratulated  on  the  result.  Russian  coloniza¬ 
tion  has  hitherto  affected  Kamchatka  and  Okhotsk  but  slightly ;  in  the  present 
volume,  therefore,  besides  the  natural  features,  fauna,  and  tlora,  it  is  the  native 
types  which  are  principally  noticed  as  representing  human  settlement  in  these 
lands.  The  illustrations  of  people,  dwellings,  garments,  hand-made  articles,  etc., 
are  excellent ;  while  the  map  bears  evidence  of  the  most  careful  preparation,  and 
both  from  its  size  and  style  must  rank,  we  suppose,  above  any  other  eartographical 
guide  to  the  wild  rocky  lands  around  the  Sea  of  Okhotsk.  But  for  that  inter¬ 
vening  lake-like  mass  of  inhospitable  sei,  Kamchatka  would  long  ago  have  been 
touched  by  the  new  movements  which  are  making  a  second  Russia  in  Northern 
Asia;  Dr.  Sliunin’s  map  shows  us  the  chief  ban  iers  to  its  civiliziition  at  a  glance; 
and  the  letterpress  of  his  travels  and  observations  demoostrates  the  care  with 
which  Russians  are  now  studying  the  most  arctic  and  inaccessible  of  their  Asiatic 
possessions. 

Dit.  FuTTKREu’s  Joi  RSEY  THROUGH  Asi.V.* 

This  first  volume  (pp.  xxv.,  545)  of  ‘  Erfahrungen,  Forschungen,  und  Sammlun- 
gen’  is  devoted  to  an  account  of  the  author’s  journey,  in  company  with  Dr.  Uolderer, 
from  the  Caspian  to  the  Pacific,  and  forms,  in  his  own  words,  a  series  of  Geo</rajihische 
Charakter-Bihler.  It  is  illustrated  by  203  photographs  in  the  text,  40  separate 
plates,  several  elevation  plans  showing  portions  of  the  route,  and  a  general  map,  in 
which  the  whole  of  the  itinerary,  from  Karlsruhe  to  Shanghai,  is  marked  with  a 
sufficiently  clear  red  line  on  a  rather  sketchy  and  indistinct  chart. 

Dr.  Futterer’s  route,  after  leaving  Osh  in  Ferghanah  and  the  comparatively 
settled  districts  of  Russian  Turkestan,  lay  over  the  Terek-Davan  pass,  through 
Kashgar,  along  the  valley  of  the  Tarim,  by  way  of  Aksu,  Karashar,  Turfan  and 
Hami,  across  the  Gobi  desert  from  llami  to  Su-cheu,  along  the  Great  Wall  to  Liang- 
Chu,  thence  to  the  Koko-Nor  district,  across  the  uppermost  waters  of  the  Ho-ang-ho, 
through  North-Eastern  Tibet,  and  so  down  to  Singanfu,  Han-kau,  and  the  mouth 
of  the  Yang-tse.  This  most  interesting  and  important  journey  is  admirably 
illustrated  by  one  of  the  best  and  most  judiciously  selected  series  of  Asiatic  views 
and  types  that  couhl  be  readily  found  ;  and  in  general  it  forms  no  unworthy 
parallel  to  the  work  of  Sven  Iledin.  Especially  noteworthy  are  the  chapters  on 
the  northern  valley  of  the  Tarim  and  the  Eastern  Thian-shan,  on  the  Gobi  in  its 
central  portion  between  the  Barkul-llami  oasis  and  the  end  of  the  Great  Wall,  on 
the  Koko-Nor  district,  and  on  the  mountainous  region  between  Koko-Nor  and  the 
King-ho  (chaps,  iv.,  v.,  vi.,  vii.,  viii.).  Great  attention  has  been^paid  to  describing 
and  illustrating  the  geology  and  zoology,  as  well  as  the  geography  and  anthro¬ 
pology,  of  the  countries  traversed.  The  lucidity  of  the  text,  the  scientific  and 
appreciative  spirit  evident  throughout,  is  no  less  admirable  than  the  clearness 
and  representative  character  of  the  illustrations.  In  every  respect,  except,  indeed, 
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the  Uebersicht$-Karle,  this  is  a  travel-record  of  the  first  class,  and  must  reflect  the  an 

highest  honour  on  the  expedition  itself,  on  the  government  of  the  Grand  Duchy  re] 

of  Baden,  to  whose  support  the  enterprise  was  largely  due,  and  to  the  German  so 

spirit  of  watchful  enterprise  in  which  the  whole  was  planned  and  executed.  Ii  tii 

has  been  said  that  hooks  of  travel  rarely  attain  to  literary  form ;  in  the  present 
volume,  scarcely  less  than  in  those  of  Sven  Iledin,  an  excellent  natural  style 
reinforces  the  inherent  interest  and  value  of  the  subject-matter. 

De.vsy’s  ‘Tibet  ash  Chinese  Tlbkestan.’* 

Captain  Deasy’s  book  possesses  a  twofold  value.  The  plain  unvarnished  talc  | 
of  travel  and  adventure,  told  vvith  soldierly  reticence,  must  always  have  a  fascina-  S 

tion  for  that  ever-increasing  section  of  Britain’s  young  manhood  which  daily  deplores  i  a 
the  ever-decreasing  area  of  the  world’s  terra  incognita.  But  apart  from  this,  and  1 

beyond  it,  there  is  the  value  of  a  thoroughly  scientific  investigation  into  the  a 

geographical  conditions  of  one  of  the  most  difficult  and  remote  of  those  regions  in  ^ 

High  Asia  which  (difficult  and  remote  though  they  may  be)  have  yet  a  practical  t 

interest  to  the  supervisors  of  our  political  machinery.  This  particular  region  r 

contains  a  political  nut  which  must  sooner  or  later  be  cracked  by  that  machinery,  c 

and  it  is  satisfactory  to  think  that  for  once  (thanks  to  Captain  Deasy’s  indomitable  t 

perseverance)  there  is  no  geographical  haze  to  obscure  the  cracking  of  it.  The  c 

Pamir  Boundary  Commission  settled  a  good  deal  of  the  Uusso- Afghan  boundary 
({uestion,  but  it  had  nothing  to  do  with  the  I’usso-Chinese  line  of  division  which  < 

was  closely  connected  therewith,  nor  did  it  decide  where  Kashmir  (reiiresenting  1 

British  interests)  ends  and  China  begins.  Consequently  Captain  Deasy,  in  that  1 

jKjrtion  of  his  work  which  covers  this  inaccessible  no  man’s  land,  has  geographically 
(as  well  as  graphically)  illustrated  a  corner  of  Asia  which  directly  touches  our 
political  sensibilities  on  a  somewhat  tender  spot.  The  political  value  of  the  book, 
therefore,  is  to  a  great  extent  concentrated  in  the  map  which  accompanies  it.  This 
is  no  mere  illustration  of  an  adventurous  journey  selected  from  the  great  mass  of 
incomplete  mapping  which  already  existed.  It  is  a  brand-new  geographical 
representation  of  those  districts  wherein  lies  the  trijunction  of  three  great  Empires, 
and,  as  such,  it  is  an  invaluable  addition  to  our  politico-geographical  know¬ 
ledge.  The  book  tells  us  how  the  map  was  made,  and,  so  far  as  it  reveals 
the  secret  of  <  'aptain  Deasy’s  success,  it  is  well  worth  the  attentive  study  of  all 
amateur  geographers  who  essay  to  fill  in  spaces  between  those  outlines  which  have 
been  already  traced  across  the  globe  by  the  feet  of  pioneers  of  the  past.  The 
great  network  formed  by  the  trodden  paths  of  first  explorers  is  rapidly  reducing  the 
size  of  its  mesh,  and  the  unfilled  spaces  require  far  more  scientific  efibrt  on  the  part 
of  practical  geographers  than  did  the  old  route  surveys  of  bygone  days.  We  owe 
much,  therefore,  to  such  scientific  explorers  as  Sven  Hediii  and  Deasy,  who  prove 
the  advantage  of  careful  preliminary  study,  and  show  us  how  possible  it  is,  even  I 
under  circumstances  of  the  greatest  difficulty,  to  retain  a  sound  and  well-assured  1 
basis  of  fixed  positions  whereon  to  hang  the  patchwork  of  their  mapping.  The 
text  of  the  book  (which  is  excellently  illustrated)  comprises  a  faithful  account 
(a  little  too  much  in  the  “  diary  ”  form  perhaps)  of  a  long  and  patient  struggle 
against  difficulties  of  all  sorts — difficulties  of  Tibetan  officialism,  of  climatic  un¬ 
pleasantness,  of  sheer  physical  obstruction,  of  weariness  and  starvation.  Captain 
Deasy  waded  through  them  all  successfully,  and  has  contributed  a  record  at  the 
end  of  his  travels  which  comprises  not  only  an  interesting  tale  of  adventure  and 

*  ‘  In  Tibet  and  Chinese  Turkestan,  being  the  Record  of  Three  Years’  Exploration  ' 
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an  excellent  illustration  of  the  extraordinary  phy-sio^raphy  of  a  most  remarkable 
region,  but  also  furnishes  us  with  an  outline  of  well-constructed  and  thoroughly 
sound  geographical  mapping  which  has  earned  for  its  author  the  highest  dis¬ 
tinction  which  the  Royal  Geographical  Society  can  bestow. 

T.  H.  H. 


THE  ANTARCTIC. 

Mu.  Hkusacihi  os  the  SorTiiEux  Ciioss  AsTviMmc  Exi-editios. 

Mr.  Louis  Bernacchi,  who  recently  communicated  to  the  Royal  Geographical 
Society  a  ]>aiier  on  the  scientific  results  of  the  Houtheni  Cross  Expedition,  has  given 
a  fuller  account  of  his  experience  on  that  expedition  in  a  finely  illustrated  volume.^ 

It  gives  a  general  account  of  the  voyage  of  the  South  rn  Cross  and  the  wintering 
at  Cape  Adare,  traversing  the  same  ground  as  Mr.  Borchgrevink’s  ‘  First  on  the 
Antarctic  Continent,’  but  frequently  containing  valuable  additions  to  our  informa¬ 
tion,  especially  as  regards  the  physical  conditions  of  the  ice  and  the  nature  of  the 
rocks.  Unfortunately,  Mr.  Bernacchi’s  somewhat  hurried  departure  from  this 
ountry  in  order  to  join  the  IHscoveri/  at  Lyttelton  prevented  him  from  giving  to 
the  proofs  the  careful  revision  be  had  intended,  and  it  is  not  unnatural  in  the 
circumstance  that  some  slips  have  escaped  correction. 

If  a  criticism  may  be  ])crmittcd,  we  would  suggest  that  rather  too  much  is  made 
of  the  feelings  and  thoughts  of  the  members  of  the  exi>edition,  and  rather  too 
little  of  the  physical  effects  of  the  severe  climate.  Indeed,  Mr.  Bernacchi  makes 
light  of  the  discomforts  of  polar  life,  and  neither  he  nor  the  majority  of  his  com¬ 
panions  seem  to  have  suffered  any  injury  from  their  exposure.  It  may  be  noted, 
however,  that  Mr.  Hanson,  the  zoologist,  died  during  the  winter ;  Petersen,  the  first 
mate,  died  on  the  voyage  home  ;  and  Dr.  KlGvstad,  the  surgeon,  died  soon  after  the 
return  of  the  expedition — a  mortality  of  three  out  of  a  total  ship’s  company  of 
thirty  souls. 

The  full  observations  and  working  of  the  latitude  and  longitude  taken  by 
Mr.  Col  beck  at  the  farthest  south  )K)int  reached  by  Mr.  Borchgreviuk  are  given, 
and  there  is  a  short  and  interesting  discussion  of  the  methods  of  fixing  latitude  and 
longitude  in  the  ])eculiar  conditions  of  high  polar  latitudes.  The  methods  of 
sledging  are  described  in  several  places,  and  it  is  evident  that  the  Disrovrry  will 
be  fortunate  in  i)Osscs8ing  two  men  so  cx|x.>rienced  in  sledge  work  as  Lieut.  Armitage 
and  Mr.  Bernacchi.  It  is  unnecessary  to  refer  to  the  author’s  original  ideas  as  to 
the  character  of  the  great  ice-barrier,  as  the  earliest  opportunity  of  putting  them 
to  the  test  will  be  afforded  by  the  voyage  of  the  Disrovery,  and  until  she  has 
inquired  into  the  question  there  are  no  data  on  which  to  found  an  argument. 

The  book  is  admirably  illustrated.  It  contains  a  coi)y  of  Stanford’s  new 
antarctic  map,  a  special  chart  of  the  route  of  the  Southern  Cross,  and  many  useful 
diagrams.  The  photographs  are  very  carefully  selected ;  some  of  them  are  ex¬ 
tremely  beautiful,  and  give  a  vivid  idea  of  the  nature  of  the  scenery  of  the  ice-pack 
and  of  Sooth  Victoria  Land. 


*  ‘To  the  South  Polar  Regions.  Kx]K‘dition  of  IS'.»8-11K)0.’  By  Louis  Bernacclii. 
Illustrated  from  photographs  taken  by  the  Autlior.  London :  Hurst  &  Blackett, 
Ltd.  I'JOl. 
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MAP  PROJECTIONS.* 

Since  the  appearance  of  the  last  edition  of  the  late  Prof.  Hugbei’  excellent  littls 
‘  Treatise  on  the  Construction  of  Maps,’  now  more  than  thirty  years  ago,  no  work  ha.* 
been  published  in  this  country  of  an  exactly  similar  character,  or  that  can  be  said 
to  take  its  pdace,  notwithstanding  all  that  has  oeen  written  on  map  projections  ot 
one  kind  and  another.  The  more  recent  writers  on  this  subject  have,  as  a  rule, 
dealt  with  some  special  projection,  or  if  their  works  have  been  of  a  general  nature, 
they  have  been  either  too  elementary  to  be  of  much  real  practical  value,  or  so 
advanced  and  elaborate  that  they  are  almost  useless  to  those  who  are  not  highly 
skilled  mathematicians.  There  has  thus  existed  a  long-felt  need  of  a  really 
goed  practical  work  on  map  projections  which  shall  furnish  all  that  is  necessary  for 
their  construction,  with  clear  explanations  of  the  princi  piles  up)on  which  they  are 
based,  expressed  in  language  intelligible  to  one  with  a  fair  knowledge  of  mathe¬ 
matics,  similar  in  character  and  scope  to  that  already  referred  to,  with  certain 
alterations  and  additions  as  the  lapse  of  time  may  have  rendered  necessary. 

Mr.  G.  J.  Morrison’s  little  work  to  some  extent  meets  this  requirement,  and  it 
is  the  hope  of  the  author  that  it  will  be  of  service  “  as  a  text-book  to  young  students 
who  do  not  require  to  go  deeply  into  the  subject,  and  as  an  elementary  text-book 
to  those  whose  profession  requires  them  to  master  map  projection  in  all  its  details, 
and  to  whom  the  more  advanced  text-books  might  at  first  be  rather  puzzling  ” 
(p.  110).  To  a  certain  degree  there  is  no  doubt  that  this  will  be  the  case,  but  it  is 
to  be  regretted,  from  a  practical  standpoint,  that  it  is  not  more  complete  on  some 
important  points,  as  it  certainly  might  have  been  without  any  serious  increase  to 
the  size. 

The  book  consists  altogether  of  one  hundred  and  ten  pages,  and  is  divided  into 
four  chapters,  the  first  of  which  is  introductory,  and  deals  with  globes,  maps,  and 
map  projections  generally ;  the  second  is  entitled  “  M  ip  Projections  considered 
popularly :  ”  the  third,  “  Map  Projections  considered  mathematically :  ”  and  the  fourth, 
“  Projections  of  Small  Areas.”  Chapters  i.  and  ii.  are  necessarily  elementary, 
although  they  contain  some  very  sensible  remarks,  amongst  which  may  be  con¬ 
sidered  those  on  the  importance  of  using  globes  for  educational  purposes  ;  but  in 
the  two  last  chapters  the  student  who  is  taking  the  matter  up  seriously,  or  the 
practical  draughtsman,  will  find  much  that  cannot  fail  to  be  of  service  to  him. 
These  deal  in  a  more  or  less  satisfactory  manner  with  most  of  the  projections  in 
general  use.  The  gnomonic  projection  is  perhaps  treated  more  satisfactorily  here 
than  in  most  works  of  the  kind,  and  the  method  of  construction  is  clearly  described. 
This  projection  certainly  deserves  to  be  better  understood  and  generally  appreciated, 
for  although,  like  all  others,  it  has  its  drawbacks,  yet  it  possesses  the  important 
feature  that  great  circles  appear  upon  it  as  straight  lines.  Charts  of  the  oceans  are 
now  published  upon  this  projection  by  the  U.S.  Hydrographic  Department  for 
laying  down  great-circle  courses,  which  are  afterwards  readily  transferred  to  the 
ordinary  Mercator  chart  when  it  is  required  to  do  so.  The  stereographic  projection 
comes  in  for  a  fair  share  of  attention,  although  the  method  of  construction  might 
in  some  respects  have  been  more  clearly  expressed,  esjieclally  in  the  case  of  the 
projection  ujion  the  horizon  of  London  (p.  53).  Similar  cases  are  given  in  other 
books,  and  many  will  doubtless  consider  that  the  method  of  construction  usuallv 


•  ‘  Maps :  their  Uses  and  Construction.  A  short  popular  treatise  on  the  advanta^res 
and  defects  of  maps  on  various  projections,  followed  by  an  outline  of  the  principles 
involved  in  their  construction.’  By  G.  James  Morrison,  m.i.c.e..  f.k.o.s.  London  : 
^  fklward  Stanford.  1901.  Price  5s.  net. 
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acscribed  is  to  be  preferred  to  that  which  Mr.  Morrison  gives,  and  is  certainly 
more  intelligible.  The  stereographic  projection  has  several  excellent  features,  and 
the  distortion  is  not  greater  than  in  many  others.  Its  geometry  is  extremely 
satisfactory,  and  as  all  circles  on  the  sphere  are  represented  by  either  straight 
lines,  circles,  or  iwitions  of  circles,  it  is  comparatively  e.asy  of  construction  when 
its  principles  are  understood.  Many  will  therefore  probably  find  it  diflicult  to  agree 
with  the  author  when  he  states  “  that  it  is  more  of  a  mathematical  curiosity  than 
a  useful  map  ])rojection  ”  (p.  83).  At  any  rate,  those  who  have  occasion  to  deal 
with  jiroblems  connected  with  mathematical  geography  have  long  since  learnt  to 
appreciate  its  good  points. 

Mercator’s  projection  is  .somewhat  summarily  dismissed,  and  the  cxplan.ation  of 
the  principle  upon  which  it  is  based  is  disappointing;  fur  although  it  is  statetl  that 
“  a  little  consideration  ”  of  the  imperfect  description  given  will  show  that  the 
degrees  of  latitude  vary  practically  “  as  the  secants  of  the  latitude  ”  (p.  08),  it 
would  surely  have  been  better  to  have  explained  clearly  why  this  is  sx  Tnen, 
a^ain,  no  table  of  meridional  parts  is  given  by  which, to  construct  this  projection. 
This  need  not  have  occupied  more  than  two  or  three  pages,  and  would  certainly 
iiave  increased  the  value  of  the  work  from  a  practical  point  of  view.  However, 
tbe  same  remark  applies  to  other  tables  which  are  necessary  for  the  construction  of 
the  projections  described,  such  as  tbe  table  giving  the  value  of  a  degree  of  longitude 
upon  each  parallel  of  latitude,  which  is  usually  given  with  such  works.  None  of 
these  need  have  been  long,  and  certainly  a  dozen  additional  pages  would  have  con¬ 
tained  all  that  were  necessary. 

The  account  of  the  various  modifications  of  the  conical  projection  (pp.  70-80)  is 
good  so  far  as  it  goes,  but  it  is  far  from  complete,  and  nothing  is  said  about  the 
method  of  construction  by  diagonals,  which  is  generally  employed  in  maps  for  low 
latitudes,  when  the  computed  centre  would  fall  at  so  great  a  distance  as  to  render  it 
oractically  impossible  to  describe  a  circle  with  compasses,  and  when  curves  of  tbe 
radii  are  not  obtainable.  In  connection  with  this  projection,  especially  the  table  of 
the  length  of  a  degree  of  longitude  on  each  parallel  of  latitude  already  referred  to 
would  have  been  a  valuable  addition,  and  enabled  any  one  to  construct  it  without 
Having  to  refer  to  another  work,  which  it  will  be  now  necessary  to  do. 

The  various  forms  of  the  elliptical  projection  might  have  been  referred  to,  as 
some  of  these  are  useful  for  showing  the  physical  features  when  it  is  desirable  that 
the  whole  surface  of  the  globe  should  appear  on  one  map  without  the  distortion 
occasioned  by  Mercator’s  projection. 

In  conclusion,  however,  it  should  be  stated  that  Mr.  Morrison's  little  book 
contains  much  useful  information,  and  if  in  some  respects  it  apjiears  ta  be  needlessly 
deficient,  it  is  to  be  hoped  that,  in  another  edition  which  it  may  reasonably  be 
exi>ected  will  be  called  for  before  long,  these  deficiencies  will  be  supplied,  and  the 
work  rendered  of  more  practical  value  than  it  is  at  present. 


THE  GERMAN  ANTARCTIC  EXPEDITION. 

Wk  have  received  an  official  communication  from  the  Lords  Commis¬ 
sioners  of  the  Admiralty  reporting  the  publication,  in  Germany,  of  an 
Imperial  decree  relative  to  the  Germair  South  Polar  Expedition.  It  is 
addressed  by  the  Emperor  to  the  Chancellor  of  the  Empire,  and  is  here 
reproduced  as  showing  the  status  held  by  the  German  ExjKjdition  and 
its  official  recognition  by  the  German  Government.  It  runs  as  follows : — 
No.  V. — NoVEMBElt,  11*01.]  2  N 
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“  Dr.  Erich  von  Drygalaki,  Professor  in  the  University  of  Berlin,  is 
appointed  leader  of  the  Expedition,  which  is  to  leave  Kiel  in  August 
next,  and  proceed  to  the  island  of  Kerguelen,  where  a  magnetic  and 
meteorological  station  is  to  he  established.  The  journey  to  the  south  is 
then  to  be  continued,  the  principal  field  of  exploration  being  the  Indo- 
Atlantic  side  of  the  South  Polar  Region.  Should  land  be  discovereil 
which  can  be  reached  in  this  region,  a  scientific  station  is  to  be  erected 
on  it,  and  is  to  be  kept  going  for  a  year  if  possible. 

“  The  return  journey  should  be  attempted  either  in  the  spring  of 
1903,  or,  at  latest,  of  1904,  as  the  leader  of  the  Expedition  may 
decide.” 

On  the  eve  of  the  departure  of  the  Expedition  the  following  letter 
was  addressed  by  Dr.  von  Drygalski  to  Sir  Clements  Markham,  express¬ 
ing  his  cordial  wishes  for  the  success  of  the  work  in  which  both 
nations  are  now  engaged  : — 

“The  Gau$$,  August  14,  1901. 

“  Dtjii:  Siu  Ci.EMKSTs  Markham, 

“The  German  South  Polar  Expedition  cannot  leave  the 
mouth  uf  the  Elbe  without  once  more  sending  its  heartiest  greetings 
and  good  wishes  to  yourself  and  the  Royal  Geographical  Society,  and 
through  it  to  Captain  Scott  and  the  British  South  Polar  Expedition. 
We  thank  you  for  the  co-operation  given  to  us  throughout,  and  for  the 
interest  in  our  undertaking  which  you  have  shown  in  so  high  a  degree, 
and  which  has  frequently  also  taken  practical  shape  in  valuable  help. 
We  rejoice  in  the  prospect  of  working  in  harmony  with  the  British 
Expedition,  and  feel  no  doubt  as  to  the  result  of  this  friendly  co-ojtera- 
tion.  Good  luck  to  the  common  labours  throughout  the  whole  under¬ 
taking  ;  and  to  yourself  and  the  Roj’al  Geographical  Society  yet  once 
more  our  hearty  thanks  for  the  cordial  feelings  constantly  displayed, 
and  our  best  wishes  (tuf  Wiihrsehin  when  our  work  is  accomplished! 

“  With  best  greetings, 

“  Ever  yours  truly, 

“Erich  vox  Duygalski.” 
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The  Limits  of  the  Cotteswold  Hills. — A  circular  has  been  issued  by  the 
Cotteswold  Naturalist’s  Field  Club  asking  for  information,  especially  from  those 
who  have  been  long  resident  near  the  outlying  parts  of  the  Cotteswold  hills,  as  to 
the  extent  of  the  area  to  which  the  name  is  applied  by  the  inhabitants.  In  addi¬ 
tion  to  general  information  on  the  subject,  specific  information  is  asked  on  the 
following  iwints.  (1)  Are  the  outliers,  like  Chosen,  Robin’s  Wood,  Oxenton,  and 
Bredon  hills,  considered  as  parts  of  the  Cotteswolds  ?  (2)  What  is  the  southern 
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bmndary  of  the  hills  ;'  Dj  they  extend  below  lUth?  If  so,  how  much?  (3) 
What  is  the  south-east  boundary  in  the  direction  of  Chippenham,  Malmesbury, 
Cireucester,  etc.?  (1)  Is  Wychwood  Forest,  and  are  the  districts  around  Burford, 
Witney,  Chipping  Norton,  etc.,  considered  as  parts  of  the  Cotteswolds?  If  so, 
what  are  the  limits  of  this  Oxfordshire  tract  to  the  east  and  north  ?  If  not,  what 
arc  the  limits  of  the  Cotteswolds  in  this  direction?  Definitions  of  the  following 
terms  are  desired:  Oxford  Downs,  Vale  of  Berkeley,  Vale  of  Gloucester,  Vale  of 
Evesham,  Vale  of  Moreton,  Vale  of  the  White  Horse.  Also  the  name  or  names 
of  the  country  between  Bristol,  the  Avon,  and  the  Vale  of  Berkeley.  The  inquiry 
is  not  merely  of  local  interest,  but  should  bs  valuable  from  the  wider  point  of 
view  of  the  bestowal  .of  popular  names  generally  on  natural  features  covering  con¬ 
siderable  areas.  For  the  full  elucidation  of  the  question  it  would  be  necessary, 
if  possible,  to  determine  how  far  the  present-day  usage  has  sprung  up  in  the 
neighbourhood  itself,  and  how  far  the  local  usage  of  the  past  may  have  been 
modified  by  the  inllucnce  of  literature.  'J'his,  however,  would  bo  a  matter  of 
I  onsiderable  difficulty.  It  is  to  be  hoped  that  the  results  of  the  inquiry  may  be 
made  accessible  to  the  public.  Information  is  to  be  sent  to  the  hon.  secretary 
of  the  club  above  mentioned,  Mr.  S.  S.  Buckman,  of  Charlton  Kings,  Cheltenham. 

ASIA. 

Periodic  Flactuations  in  the  Level  of  Central  Asiatic  Lakes.— In  the 

ninth  number  of  I'etermanns  Mitteiluiiyen  for  the  present  year,  Dr.  Woeikofl 
discusses  the  question  of  the  fluctuations  of  level  of  the  lakes  of  Central  Asia  from 
the  Sea  of  Aral  to  the  Baraba,  and  seeks  to  compare  the  results  which  might  be 
deduced  with  respect  to  a  periodic  variation  of  climate,  with  the  hypothesis  of 
Briickner  on  the  same  subject.  He  points  out  that  recent  Russian  investigations, 
such  as  those  of  Berg  on  the  Sea  of  Aral  {ante,  p.  86),  have  indicated  as  probable 
that  the  fall  in  the  level  of  the  lakes  in  question,  which  had  been  thought  to  be  in 
j)rogress  down  to  1891',  has  now  given  place  to  an  upward  tendency.  The  informa¬ 
tion  obtained  by  Berg  from  the  local  fishermen,  who  gave  the  years  1894-118  as  the 
[teriod  in  which  the  most  marked  rise  took  place,  seems  trustworthy  by  reason  of 
the  importance  to  his  informants  of  closely  watching  the  changes  of  level  in  the 
interests  of  their  occupation.  Similar  evidence  of  a  recent  rise  was  found  by 
Ignatof  in  lakes  Teniz  and  Kurgaldshin  in  the  Akmolinsk  province,  though  here 
a  trustworthy  standard  of  comparison  with  former  times  was  wanting.  The 
Kirghiz,  however,  stated  that  a  rise  in  the  lakes  began  about  twenty  years  ago,  and 
had  been  especially  rapid  within  the  last  few  years.  Similar  facts  are  recorded 
with  regard  to  lakes  Dengiz,  Teke,  and  Kizilkak,  as  well  as  the  lakes  of  the 
Baraba.  Wishing  to  trace  the  connection  between  this  phenomenon  and  the 
meteorological  conditions  in  the  region  in  question,  Dr.  Woeikof  examined 
the  records  for  the  town  of  Barnaul,  for  which  a  longer  series  is  available  than 
for  almost  any  other  Asiatic  station.  He  found  that  as  regards  rainfall  a  55-year 
period  (wet  to  dry  116.1  years,  dry  to  wet  28i)  seems  indicated.  The  first  wet 
jieriod,  however,  falls  some  12  years  earlier  than  Briickner’s  (1850),  and  8  years 
after  his  dry  period  (IS.'IO)  :  the  dry  period  falls  4-5  years  after  that  of  Briickner 
(1860),  while  the  second  and  most  important  wet  i)eriod  is  some  13  years  later  than 
his,  occurring  at  a  time  reckoned  by  him  as  dry.  This  55-year  cycle,  which  is  some 
20  years  longer  than  Bruckner’s,  seems  to  coincide  with  the  fluctuations  of  the 
lake-levels.  As  regards  temperature,  the  cycles  seem  much  shorter  even  than  Briick- 
ner’s,  and  have  apparently  no  decided  influence  on  the  fluctuations  of  the  lakes. 

Magnetic  Survey  of  India.— It  has  lately  been  announced  that  the  Indian 
Government  has  decided  to  carry  out  a  magnetic  survey  of  India  on  the  lines 
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suggested  by  the  Royal  Society.  In  addition  to  the  existing  observatories  at  Bomhiy 
and  Calcutta,  others  are  being  constructed  at  Debra  Dun,  Kodaikanal,  and  Ran¬ 
goon.  The  investigations  will  be  carrie<l  out  by  the  Survey  and  Meteorological 
Departments  jointly,  under  the  direction  of  Colonel  Gore  and  Mr.  John  Eliot. 
Field  work,  to  be  commenced  in  Scind  and  the  Punjab,  will  be  directed  by  Captain 
Fraser,  r.e. 

The  Survey  of  Ceylon. — Tn  his  report  on  the  work  of  the  Survey  Depart¬ 
ment  of  Ceylon  during  1900,  Mr.  Grinlinton  states  that  the  Topjgraphical  Survey 
covered  during  the  year  an  area  of  over  4000  square  miles,  which  largely  exceeds 
that  dealt  with  in  any  of  the  previous  years  since  the  organization  of  the  survey. 
This  is  due  both  to  the  fact  that  there  was  on  the  whole  less  detail  to  insert,  and 
to  the  experience  gained  in  the  past  by  the  surveyors  and  officers.  The  areas  dealt 
with  were  in  the  Trincomali  district,  the  eastern  part  of  the  North  Central  Province, 
the  part  of  the  Eastern  Province  which  extends  from  Trincomali  towards  the 
province  of  Uva,  and  the  eastern  or  low  country  portion  of  Uva.  In  carrying 
out  the  survey,  it  is  impossible,  it  is  pointed  out,  to  avoid  missing  both  natural 
features  and  old  irrigation  works  in  a  practically  unknown  country  covered  with 
dense  vegetation,  but  it  is  believed  that  nothing  of  importance  has  escaped  notice. 
Good  progress  has  also  been  made  with  the  trigonometrical  work,  the  secondary 
triangulation  of  the  south-east  of  the  island  being  now  completed,  while  work  is 
being  carried  on  in  the  north-west,  by  which  it  is  hoped  that  a  large  gap  in  the 
work  will  be  closed  up.  When  this  is  done,  only  the  north-east  corner  of  the 
island  will  remain  to  be  dealt  with.  Mr.  Grinlinton  prosjiected  this  in  1898,  and 
found  that  it  could  only  be  carried  out  by  a  traverse.  In  addition  to  these 
surveys,  cadastral  work  and  various  special  surveys  were  executed,  bringing  up 
the  total  surveyed  and  mapped  during  the  past  four  years  to  over  10,000  square 
miles,  out  of  a  total  of  25,000.  The  special  reports  by  officers  on  particular 
portions  of  the  work  contain  matter  of  much  interest.  Thus  Mr.  Blair,  in  describ¬ 
ing  the  survey  of  the  Trincomali  district,  which  dealt  almost  entirely  with  jungle- 
covered  country,  describes  the  remains  of  ancient  irrigation  tanks  discovered  in 
the  now  uninhabited  block  of  300  square  miles  between  the  roads  from  Trincomali 
to  Anuradhapura  and  Dambulla.  Many  of  these  are  in  the  basins  of  the  Yan-oya 
and  Pankulam-oya  or  Kal-aru  rivers,  by  the  water  of  which  not  a  single  field  is 
now  cultivated.  The  restoration  of  some  of  these  is  well  worthy  of  consideration. 
Mr.  Halliley  describes  the  discovery  of  the  site  of  an  ancient  town  or  stronghold 
on  the  top  of  Newaragala,  close  to  Maha-oya,  with  a  magnideent  reservoir  cut  out 
of  the  solid  rock,  and  measuring  80  feet  by  50,  with  a  depth  of  5  feet,  the  labour 
of  cutting  which  must  have  been  enormous.  A  road,  still  the  only  means  of 
access  to  the  top,  zigzags  up  the  cliff  with  a  uniform  gradient  secured  by  the 
construction  in  one  place  of  a  stone  retaining  wall,  in  others  of  a  viaduct.  On  the 
three  other  sides  the  place  is  inaccessible  even  to  monkeys.  The  report  shows 
the  progress  of  the  survey  by  means  of  maps,  and  two  comparative  plans  of 
Colombo  are  given,  one  from  an  eighteenth-century  drawing  received  from  the 
Hague,  the  other  as  it  was  in  January,  1901. 

Kozloff’s  Expedition  in  Central  Asia-  -We  leam  from*  Pdermanns 
Mifteilungen  that  the  report  of  a  disaster  to  the  Kozloff  Expedition  has  happily 
not  been  confirmed.  According  to  news  received  at  the  Russian  Geographical 
Bociety  from  the  Russian  Embassy  at  Peking,  Kozloff  returned  on  June  2G  to 
Tsaidam,  where  he  found  the  depot  left  by  him  in  the  previous  year  in  good  con¬ 
dition.  From  his  winter  quarters  in  the  neighbourhood  of  Chiamdo,  in  Eastern 
Tibet,  he  had  made  his  way  by  new  routes  to  the  lakes  at  the  source  of  the  Hwang 
Uo,  which  had  been  already  visited  by  the  expedition  in  1900.  The  return  journey 
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to  Kiachta  was  to  be  bef;ua  early  in  August.  Details  as  to  the  work  done  by  the 
exi)edition  in  1900  are  given  in  the  July  number  of  Ln  Gi'oijraphie  by  M.  Deniker, 
in  continuation  of  the  account  noticed  in  the  Journal  for  March  last  (p.  303),  from 
letters  addre8se<l  by  the  traveller  to  the  Russian  Imperial  (leograpbical  Society. 
In  March  the  expedition  started  for  Tsaiilam,  proceeding  via  Donkye  to  Koko-Nor. 
From  Tsaidam,  where  a  meteorological  station  was  established,  the  expedition 
went  south  across  tlie  Durkhan  Buddha  range,  which  was  crossed  at  an  elevation 
of  14,800  feet.  Lake  Alik  Nor  was  exjdored  by  means  of  a  canvas  boat,  and  found 
to  have  a  depth  of  lOo  feet.  Animal  life  is  very  abundant  on  its  banks.  On 
June  19,  the  Amne  Kor,  the  western  extension  of  the  Amne-machin  of  Prjevalsky, 
was  crossed,  after  which  the  Orin  Nor,  or  Russian  lake,  was  reached  at  the  pfoint 
where  the  llwang-ho  makes  its  exit.  This  point  is  at  the  northern,  not  at  the 
north-eastern,  end  of  the  lake.  Kozlofi’  traced  the  western  shore  to  the  point  of 
entrance  of  the  channel  uniting  it  with  the  Charing  Nor,  while  this  latter  was 
examined  by  Kaznakoff,  who  made  almost  the  complete  circuit  of  the  lake.  The 
two  lakes  are  sejiaiated  by  a  tract  of  hilly  ground  about  G  miles  wide,  and  have 
high  banks.  The  circuit  of  each  is  ab(  ut  90  miles,  and  both  contain  several 
islands.  The  cxi>cdition  then  proceedeil  south  to  the  upper  Yangtse,  which  was 
crossed  ne.ar  Sogon  Gomba,  and  at  the  time  of  writing  his  last  letter  Kozloff  was  at 
the  village  of  Cherku,  in  about  33°  N.,  90°  20’  E  ,  on  the  road  from  Sechuan  to  Lhasa. 

AFRICA. 

The  Abyssinian  Frontier  Expeditions.— Majors  Austin,  Bright,  and  Garner, 
who  left  Omdurman  in  Deccmlrer  on  an  expedition  to  Lake  Rudolf,  arriveil  at 
Mombasa  early  in  Se|)tember,  after  sull'ering  great  hardships  during  the  journey. 
Gn  the  early  pTtion  of  the  route  much  swamp  w.as  met  with,  but  on  ajiproaching 
Lake  Rudolf  the  country  became  arid  and  deserted,  and  scarcity  of  water  causeil 
much  difficulty.  During  the  last  two  months  the  party  subsisted  almost  entirely 
on  the  donkeys,  atid  out  of  fifty-nine  Sudanese  only  fourteen  survived.  Some 
good  survey  work  w.as,  however,  done  between  the  Sobat  and  the  lake.  Major 
Gwynn  has  also  continueil  the  survey  of  the  frontier  northwards  from  the  Blue  Nile, 
and  the  whole  has  now  been  mapped  in  detail,  ami  a  dehnite  frontier  line  adopted. 

M.  Le  Roux  in  Abyssinia. — A  French  explorer,  M.  Ilugues  le  Roux,  has 
lately  returned  to  France  from  an  expedition,  undertaken  early  in  the  present 
year,  to  the  western  borders  of  Abyssinia,  where  he  is  said  to  have  made  discoveries 
of  some  importance.  From  Addis  Abbaba  he  seems  to  have  journeyed  to  M'allaga 
in  comjiany  with  Major  Gwynn,  but  when  that  officer  proceeded  to  Khartum, 
M.  Le  Roux  undertook  the  exploration  of  the  region  of  the  Blue  Nile.  Descend¬ 
ing  the  steep  escarpment  of  the  highlands,  he  reached  the  confluence  of  the  Didessa 
and  Blue  Nile,  the  latter  of  which  he  states  has  hitherto  been  confounded  with 
one  of  its  tributaries,  flowing  in  reality  a  degree  further  south  than  has  been 
supjiosed.  From  this  it  would  appear  that  the  Abai  must  make  a  still  greater 
bend  to  the  south  (below  the  points  at  which  it  was  seen  by  D’Abbadie  and  Cecchi) 
than  was  shown  in  the  map  by  Mr.  Oscar  Crosby,  published  in  the  July  number  of 
the  Journal.*  The  whole  section  of  the  stream  from  the  frontier  of  G<'jam  to  the 
confluence  of  the  Didessa  was  surveyei  by  M.  Le  Roux. 

British  South  Africa. — A  report  has  lately  been  issued  by  the  British  South 

•  The  latitude  of  the  Abai  at  this  part'd  its  course  has  been  hitherto  given  as  about 
I0J°  N.  Mr.  Crosby  placed  the  soutlurninost  part  of  the  newly  discovered  bmid  just 
north  of  10'’.  or  less  than  half  a  degree  south  of  the  course  as  formerly  given.  If  .M. 
1/!  Roux  is  correct  in  shifting  it  a  degree  south,  it  must  approach  very  near,  if  it  does 
not  join,  the  Angar,  hitherto  supposed  to  join  the  Didessa  above  its  confluence  with  the 
Blue  Nile. 
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Africa  Company  on  the  administration  of  Rhodesia  in  which  presents 

a  large  amount  of  information  on  the  recent  progress  and  present  position  of 
affairs  in  that  territory.  In  spite  of  the  drawbacks  caused  hy  the  war  in  South 
Africa,  the  two  years  under  review  have  been  marked  on  the  whole  by  steady 
progress,  and  the  report,  which  occupies  nearly  400  pages,  permits  a  clear  idea  to 
be  gained  of  the  advance  which  has  been  made  by  the  introduction  of  settled 
administration  together  with  roads,  telegraphs,  postal  facilities,  and  the  like.  Esih:- 
cially  welcome  is  the  information  respecting  the  outlying  portions  of  the  territory 
in  North-Eastern  and  North-Western  Rhodesia,  in  which  the  past  three  years 
have  been  a  time  of  particularly  rapid  development.  Maps  of  both  these  are 
given,  showing  the  stations  at  present  occupied,  the  post  and  telegraph  oflices,  the 
roads  and  footpaths,  and  in  the  case  of  North-Eastern  Rhodesia,  the  administrative 
divisions  (districts)  of  the  territory.  In  this  latter  a  total  of  810  miles  of  road 
has  been  made,  the  principal  lines  being  the  Stevenson  road  and  its  continuation 
to  Mweru  and  Kazembe,  with  the  branch  roads  from  Fife  to  Kasama  (bead<iuarters 
of  the  Awemba  district)  and  Mirongo  between  the  upper  Cbambezi  and  the 
Loaugwa;  and  the  roads  from  Fort  Jameson  west  to  the  Loangwa  and  south  to 
the  Portuguese  frontier.*  The  postal  service  extends  to  nearly  every  portion  of 
the  territory.  Ox  transport  has  been  introduced  with  complete  success  on  the 
Tanganyika  road,  but  it  is  only  here  that  the  conditions  are  yet  entirely  favour¬ 
able.  Mr.  Codrington,  the  administrator,  gives  notes  on  the  present  condition  of 
the  native  tribes,  the  total  number  of  individuals  being  placed  by  a  very  rough 
estimate  at  256,000.  A  marked  improvement  has  set  in  in  the  Awemba  country 
since  the  suppression  of  the  native  riyime  of  massacre  and  mutilation.  A  complete 
change  is  said  to  have  come  over  the  character  of  the  people,  who  seem  likely 
before  long  to  become  industrious  workers.  The  influence  of  the  Arabs  in  the 
territory  has  now  dwindled  to  absolute  insignificance.  The  health  of  Europeans 
has  of  late  been  remarkably  good,  especially  in  the  district  around  Fort  Jameson. 
In  North-Western  Rhodesia  six  stations  have  been  established,  including  one  at 
the  Victoria  falls,  which,  under  the  name  of  Livingstone,  will  be  the  future 
headquarters  of  the  Administration.  Health  conditions  promise  here,  too,  to  be 
favourable.  The  postal  routes  cover  a  largo  part  of  the  territory,  and  their  exten¬ 
sion  to  the  remote  camp  at  the  source  of  the  Kafue  was  contemplated.  Rubber  is 
the  most  valuable  product,  and  much  information  as  to  the  rubber  trade  was 
gleaned  by  Major  Colin  Harding,  extracts  from  whose  reports  on  his  journeys  to 
the  headwaters  of  the  Zambezi  are  given.  In  Southern  Rhodesia,  to  the  industrial 
progress  and  resources  of  which  a  special  section  is  devoted,  £uroi)ean  cultivation 
has  made  a  decided  stride.  Wheat  has  been  tried  experimentally,  with  success,  in 
each  district,  and  other  promising  crops  aic  barley,  oats,  potatoes,  tobacco,  etc. 
Tea  has  been  planted  in  the  Melsetter  district  (south  of  Manicaj,  and  a  company 
has  been  formed  to  start  rubber  plantations  in  the  Sabi  valley.  Stepe  have  been 
taken  to  pdant  trees  throughout  the  country,  and  the  reports  are  so  far  very  satis¬ 
factory.  A  special  report  on  the  rubber  industry,  by  Mr.  Lyttelton  Gell,  which 
has  also  been  printed  separately,  is  included.  It  strongly  urges  legislation  for  the 
regulation  and  protection  of  the  industry.  Much  progress  has  been  made  with 
the  development  of  the  system  of  roads,  which  has  already  reached  a  total  of  2734 
miles.  Lastly,  reference  must  be  made  to  the  official  system  of  sprelling  of  native 
names,  which,  though  not  quite  consistent  throughout, t  will  be  of  much  use  as 
tending  to  secure  uniformity. 

*  An  extension  of  the  last  to  Tete  is  contemplated. 

t  E.g.  we  find  Ncozana  and  Nlcunzane,  Fniguza  and  Jfguzana,  McAabezi  and 
MtsAclcli,  Ngezi  and  Zambesi.  Among  the  forms  adopted  irre  Bulawayo.  Matobr 
(liills),  Kafukwe  (river),  Basutn,  Matabele  (trilres). 
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Explorations  on  the  Northern  Frontier  of  French  Congo  — An  esi«di- 
tion  under  M.  Lesieur,  some  details  respecting  which  are  given  in  the  August 
number  of  La  (Jeoijraphie,  has  introduced  considerable  modihcations  into  the  map 
of  this  part  of  West  Africa,  which  has  been  known  chiefly  through  the  work  of 
Crampel  and  Fourneau.  The  Campo,  which  in  its  lower  course  divides  the  Spanish 
territory  from  the  Kamerun,  has  been  shown  to  be  identical  with  the  Temboni  of 
Fourneau,  and  the  Ntem  of  Crampel,  the  latter  of  which  names  is  in  use  by  the 
natives  during  its  whole  course.  The  Kune  of  Crampel  is  its  largest  tributary.  Its 
oanks  are  high,  and  its  course  obstructed  by  rapids,  so  that  it  is  useless  as  a  means 
of  access  to  the  interior.  The  Uenito  (which  has  hitherto  been  supposed  to  receive 
the  Ntem,  or  Temboni)  is  in  reality  a  much  smaller  stream  than  the  CamiKi.  Its 
name  Eyo  has,  since  the  dwellers  on  its  banks  have  been  driven  seawar<ls  by  the 
Fans,  given  place  to  that  of  Welen  (Welle  of  Crami)el).  It  too  is  useless  for  navi¬ 
gation.  The  Aina,  or  Ivindo,  rises  at  a  spot  not  far  from  the  point  where  it  was 
crossed  fur  the  last  time  by  Crampel.  It  flows  first  north,  then  east,  and  finally, 
before  joining  the  Ogowe,  S.S.W.  Its  banks  are  often  swampy.  The  Ja,  which 
was  reached  by  Crampel  in  1888,  at  the  northern  limit  ol  his  route,  at  the  village 
of  Jambong,  is  placed  much  too  far  north  on  our  maps.  It  passes  from  French  to 
German  territory,  but  re-enters  the  former,  and  finally  joins  the  Aina  under  the 
!iame  Jadie,  as  seen  by  Fourneau.  The  identity  of  the  Ja  and  Jadie  was  affirmed 
by  all  the  natives,  and  if  this  is  correct  the  Ja,  and  not  the  ^layanga  (of  Fourneau), 
will  be  the  main  stream.  The  Ja  is  even  said  to  be  the  main  headstream  of  the 
Ivindo,  being  of  more  importance  than  the  Aina. 

Exploration  of  the  Bali  (French  Congo).— M.  Fondere  has  lately  sent  to 
the  Paris  Geographical  Society  a  short  account  of  an  exploration  of  the  Bali  river  by 
MM.  Fredon  and  Cadeuat,  acting  under  his  orders.  The  precise  position  in  the 
Congo  system  of  the  Bali,  the  upper  course  of  which  has  been  known  for  some 
time  through  the  journeys  of  Ponel,  Perdrizet,  and  other  travellers,  has  been  a  dis¬ 
puted  point  among  African  geographers,  the  theory  having  been  suggested  by  M. 
Wauters  that  it  belonged  to  the  system  of  the  Ubangi,  while  others  regarded  it  as 
the  upi>er  course  of  the  “  Likuala  aux  Ilerbes.”  The  probability  of  the  latter  view 
was  decidedly  shaken  by  the  work  of  il.  Jobit  (Journal,  vol.  xvii.  p.  73),  and  the 
contention  of  M.  Wauters  has  now  been  sustained  by  the  journey  above  alluded  to. 
On  January  3,  1901,  MM.  Fredon  and  Cadenat  left  Bania  on  the  upper  Sanga  and 
struck  east,  reaching  the  Mbaere,  a  right-bank  tributary  of  the  Bali,  on  the  15th. 
This  stream  had  a  width  of  35  yards,  with  a  maximum  depth  of  10  feet,  swampy 
banks,  and  a  current  of  about  4  feet  a  second.  T'he  Bali  was  struck  at  the  village 
of  Bassali,  where  its  width  was  85  yards.  It  flowed  amidst  a  chaos  of  granite 
rocks,  but  although  everywhere  obstructed  by  rapids,  it  was  found  possible  to  navi¬ 
gate  it  in  canoes.  Its  course  veered  to  the  east,  and  thirty-nine  days  after  the 
departure  of  the  expedition  the  explorers  found  themselves  at  Loko,  the  highest 
point  reached  by  Vangele  on  the  Lobai,  a  tributary  of  the  Ubangi.  M.  Fondere 
says  that  his  recent  surveys  have  confirmed  the  opinion  of  M.  Jobit,  as  to  the 
slight  importance  of  the  upper  “  Likuala  aux  herbes,”  which  is  merely  the  outlet 
of  an  almost  inaccessible  region  of  marshes.  They  have  also  enabled  him  to  con¬ 
struct  an  improved  map  of  the  region  between  the  Ubangi  and  Sanga,  in  which  the 
geography  as  shown  on  former  maps  is  entirely  modified. 

AMERICA. 

Physiography  of  Eastern  Canada.— An  important  study  of  the  history 
of  the  development  of  the  present  surface  features  of  New  Brunswick  and  Nova 
Scotia  (Acadia)  has  lately  been  made  by  Prof.  R.  A.  Daly,  who  puts  forward  his 
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views  as  to  the  stages  of  that  development  in  the  Bulletin  of  the  Museum  of  Com¬ 
parative  Zoology  at  Harvard  College  (Q-eol.  Series,  voh  v.  No.  3).  The  writer 
begins  by  pointing  out  the  essential  unity  of  the  Appalachian  geological  system,  as 
regards  axial  trends,  composition,  and  structure.  Hy  the  labours  of  Davis  and 
others,  it  has  also  been  shown  that  the  forms  of  sub-aerial  erosion  present  remark¬ 
able  analogies  in  New  England,  in  the  New  Jersey-Pennsylvania  region,  and  in  the 
southern  Api)alachians,  though  hitherto  the  same  parallelism  has  not  been  shown 
to  extend  to  the  Acadian  portion  of  the  system.  In  the  prerent  paper,  therefore. 
Prof.  Daly  examines  the  question  by  a  study  of  the  erosion  forms  in  Nova  Scotia 
and  adjacent  portions  of  Now  Hrunswick.  He  first  describes  the  great  topographic 
facets  of  the  southern  plateau  and  the  southern  New  Brunswick  highlands,  and 
after  considering  the  three  hypotheses  by  which  the  erosion  of  such  a  region  has 
been  explained,  concludes  that  these  facets  represent  a  jrencplain  of  Cretaceous  age, 
which  has  been  deformed  by  arching  and  tilt,  and  modified  by  sub-aerial  and 
glacial  erosion,  and  by  an  intermediate  drowning  of  the  shore-line.  Coming  next 
to  the  lowlands,  about  the  Bay  of  F undy  aud  in  Central  New  Brunswick,  he  finds 
in  these  traces  of  a  second  peneplain  of  Tertiary  age,  which  has  likewise  been  sub¬ 
ject  to  extensive  modification,  which  is  being  continued  at  the  present  day  by 
tidal  scour  and  other  agencies.  Thus  in  both  of  the  two  main  topographic  features 
of  Acadia,  he  finds  that  “  the  denudation  was  essentially  sub-acrial,  and  referable 
to  two  chief  cycles  of  geographic  development.”  Finally,  he  endeavours  to  show 
by  a  table  the  striking  parallel  which  can  be  drawn  between  the  physiographic 
features  of  Acadia  and  New  England,  and  which  brings  us  a  step  nearer  the  estab¬ 
lishment  of  the  organic  unity  of  the  whole  system  from  Georgia  to  the  Gulf  of  St. 
Lawrence.  The  paper  is  illustrated  by  photographs  showing  clearly  the  main 
physiographic  features  of  the  country. 

The  Highest  Summit  of  North  America. — We  have  already  referred 
(Journal,  vol.  xi.  p.  70;  xiii.  p.  305)  to  recent  Ameiican  explorations  on  the  head¬ 
waters  of  the  Shushiiua  liver,  which  have  revealed  the  fact  that  the  high  peak 
towering  among  the  mountains  to  the  north  is  probably'  the  highest  summit  in  the 
whole  of  North  America.  Mr.  Dickry,  a  prosjrector,  who  was  the  first  American 
to  obtain  a  sight  of  the  ^reak,  estimated  the  height  as  over  20,000  feet.  While 
identifying  it  with  the  old  Mount  Bulshaia  (Big  mountain)  of  the  Russians,  Mr. 
Dickey  christened  the  jreak  Mount  McKinley,  a  felicitous  choice,  which  will 
worthily  commemorate  for  all  time  the  murdered  President  of  the  United  States. 
In  a  map  given  in  the  Journal  of  the  American  Geoyraphiral  Society  for  1898,  to 
illustrate  explorations  carried  out  in  1897,  the  height  was  estimated,  from  data 
obtained  by  Mr.  Eldridge  of  the  U.8.  Geological  Survey,  at  19,500  feet.  This  has 
since  proved  too  low  a  figure,  for  during  the  summer  of  1898  a  careful  triangula¬ 
tion  was  carried  out  by  Mr.  Robert  Muldrow,  during  a  new  expedition  of  the  Geo¬ 
logical  Survey.  Mr.  Muldrow  describes  the  ojrerations,  with  a  sketch-map  showing 
the  position  of  the  mountain  and  the  angles  observed,  in  the  August  number  of  tho 
National  Geo<jraphic  Magazine.  For  the  purpose  of  measurement,  a  stadia  line  was 
run  up  the  Shushitna  river,  elevations  as  well  as  directions  being  determined  by  a 
transit  instrument  reading  to  minutes.  From  i>oints  on  this  line  six  angles  for 
location  and  elevation  were  obtained  upon  the  mountain,  giving  for  the  height 
figures  varying  from  20,069  to  20,874  feet,  the  weighted  mean  and  adopted  height 
being  20.4(>4  Ret.  The  position  obtained  was  lat.  63°  5'  N.,  long.  151°  00'  W.,  tho 
di.'-tance  from  the  nearest  ]K)int  of  observation  being  43'4  miles. 

The  Length  and  Parallelism  of  South  American  Coasts.— Dr.  Theodor 
Arldt  has  drawn  on  a  Mercator’s  map  the  loxodromic  lines  between  the  outstanding 
or  primary  points  of  the  South  American  coast,  which  he  calls  the  principal  coast 
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directions,  and  calculated  their  length  and  the  angles  they  make  with  the  meridian. 
He  has  repeated  this  for  secondary  and  still  minor  prominences,  and  compared 
this  distance  from  point  to  point  with  the  total  length  of  the  coast  between  them, 
with  the  mean  result  that  the  coast  is  1*4  times  the  distance  from  point  to  point. 
The  whole  coast-line  amounts  to  22,218  miles,  which  is  over  2*4  times  the  minimum 
possible  perimeter  of  1)110  miles.  Dr.  Arldt  also  calculates  what  he  terms  the 
parallelism  of  these  point-to-point  lines,  denoted  by  P  below,  which  he  defines  as 
the  ratio  between  the  sum  of  their  projections  on  the  lines  between  outstanding 
or  ]>rimary  points  and  the  sum  of  their  lengths.  The  coastal  parallelism,  denoted 
by  n  below,  he  obtains  by  comparing  the  sum  of  the  projections  of  these 
point-to-point  lines  divided  by  their  ratio  to  the  total  coastal  length  between 
the  points,  with  the  sum  of  the  jwint-to-point  distances.  This  is  naturally  less 
than  the  former.  He  further  calculates  the  deviation  of  the  mean  direction  of  the 
l)oint-to-point  lines  from  that  of  the  lines  joining  the  outstanding  points ;  it  is 
denoted  by  A'  below.  A  comparison  between  coastal  directions  and  those  of  the  chief 
ranges,  valleys,  and  the  lOO-fathom  line  is  made.  The  following  table  summarizes 
the  results,  which  are  published  in  the  Milteilungeu  des  Vereins  fiir  Erdkunde  zu 
Leipzig,  IDOO,  pp.  27-115  : — 
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AUSTBALASIA  AND  PACIFIC  ISLANDS. 

Prof.  Baldwin  Spencer’s  Expedition. — Nature  quotes  from  the  Victorian 
Naturalist  the  statement  that  tn  July  ID  last.  Prof.  Baldwin  Spencer  announced 
that  he  hau  finished  his  work  at  Barrow  creek,  where  six’ weeks  had  been  spent 


53S 


THE  MONTHLY  RECORD. 


among  the  Kaitish  and  Ummatjera  tribes,  and  was  purposing  to  form  the  next 
main  ramp  at  Tennant’s  creek,  about  150  miles  further  north.  A  large  amount 
of  ethnological  material  had  been  secured. 

The  Capital  of  the  Anstralian  Commonwealth.— In  framing  the  con¬ 
stitution  of  the  new  commonwealth  of  Australia,  the  question  of  the  future  capital 
was,  it  will  be  remembered,  left  unsettled  pending  the  thorough  investigation  of  the 
suitability  of  the  various  sites,  on  behalf  of  which  a  claim  for  the  honour  might  be 
put  in.  The  icquiry  was  placed  by  royal  commission  in  the  hands  of  Mr.  Alexander 
Oliver,  President  of  the  Land  Appeal  Court  of  New  South  Wales,  who  has  since 
presented  his  report  on  the  subject.  By  the  Commonwealth  of  Australia  Constitu¬ 
tion  Act,  it  was  laid  down  that  the  seat  of  government  should  be  in  territory 
granted  to  or  acquired  by  the  commonwealth  and  in  New  South  Wales,  not  less 
than  100  miles  from  Sydney,  if  that  colony  should  become  an  original  state.  The 
territory  in  which  such  seat  of  government  might  be  situated  was  to  contain  an 
area  of  not  less  than  100’  square  miles.  Ambiguities  in  the  interpretation  of  this 
section  of  the  Bill  caused  preliminary  difficulties,  among  them  being  the  uncertainty 
whether  the  100  miles  was  to  be  measured  by  the  nearest  road  or  in  a  direct  line. 
These,  however,  were  got  over  in  time,  and  proposals  from  places  in  New  South 
Wales  fulfilling  the  required  conditions  were  invited  by  advertisement.  An  un¬ 
expectedly  large  number  of  responses  were  elicited,  no  fewer  than  forty  applications 
being  received.  Of  the  sites  put  forward,  twenty-three  were  inspected,  some  of 
them  as  many  as  three  times,  while  at  fourteen  sites  public  inquiries  were  held. 
Before  stating  the  conclusions  arrived  at,  Mr.  Oliver  sketches  the  conditions  and 
considerations  by  which  it  seemed  that  the  choice  should  be  determined.  Some  of 
the  principal  were ;  (1)  Position  with  regard  to  the  denser  populations  of  the  colony, 
which  was  held  to  exclude  sites  north  of  the  main  western  line  ;  (2)  accessibility, 
as  determined  by  the  three  principal  lines  of  railway  south  of  the  .same  line ;  (3) 
the  possession  of  adequate  sources  of  water-supply;  (4)  the  presence  of  suitable 
climatic  conditions,  e.,7.  an  equable  temperature,  bracing  air,  and  exemption  from 
moist  sea-breezes ;  (5)  the  suitability  of  the  ground  for  the  building  of  a  beautiful 
and  commodious  city.  The  claims  of  the  various  applicants  are  passed  in  review, 
and  the  following  conclusions  arrived  at :  Either  of  the  three  sites.  Orange  (or 
Canobolas),  Yass,  or  Bombala-Eden  (Southern  Monaro),  would  he  suitable  for  the 
required  purpose.  If  the  final  selection  is  to  be  governed  by  considerations  of  cost 
of  acquisition  and  present  accessibility  as  between  New  South  Wales  and  Victoria, 
Yass  would  take  the  first  place,  but  the  water  resources  here  are  not  as  satisfactory 
as  could  be  desired.  If  soil  and  climate  are  regarded  as  controlling  factors.  Orange 
(or  Canobolas)  has  the  advantage,  but  the  position  of  this  is  less  favourable  as  re¬ 
gards  cost  of  purchase,  water-supply,  and  accessibility.  Apart  from  cost  and  present 
accessibility.  Southern  ilonaro  combines  more  distinctively  appropriate  features 
than  either  of  the  others,  and  if  regard  be  paid  chiefly  to  the  future,  is  entitled  to 
take  the  first  place.  A  separate  volume  of  plans  accompanies  the  report. 

POLAB  BEOIONS. 

The  “Diecoveiy.” — The  Disconri/  arrived  at  Cape  Town  on  October  3, 
having  en  route  touched  at  South  Trinidad  island,  where,  after  some  difficulty  on 
account  of  the  surf,  a  landing  was  effected  by  Captain  Scott,  Mr.  Murray,  and  Dr. 
Roettlitz,  who  reached  an  altitude  of  over  1000  feet,  and  made  an  interesting 
collection  of  natural  history  objects.  The  ship  afterwards  proceeded  to  Simon’s 
bay,  whence,  on  October  14,  she  sailed  for  Lyttelton,  N.Z.,  the  proposed  visit  to 
Melbourne  having  been  abandoned. 
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The  Scottish  Antarctic  Expedition. — A  statement  as  to  the  plans  now 
adopted  for  the  Scottish  Antarctic  Expedition  was  made  by  Mr.  W.  S.  Ilruce,  the 
organizer  and  leader  of  the  expedition,  at  the  recent  meeting  of  the  British 
Association  at  Glasgow.  Mr.  Bruce  last  year  sketched  a  preliminary  scheme  in 
the  Scottish  Geoijraphiral  d/ayozf/ie,  according  to  which  the  expedition  was  to  have 
extended  over  three  years,  while  the  programme  included  a  wintering  station  in  a 
high  southern  latitude.  This  has  since  been  considerably  modified.  Funds  have 
been  subscribed,  entirely  by  Scotsmen,  sufficient  for  one  complete  year’s  work  in 
the  antarctic,  but  the  idea  of  a  winter  station  has  been  given  up  for  various  reasons. 
A  free  moving  ship,  constantly  doing  work  on  Challenger- Valdivia  lines  during  a 
whole  year,  is,  Mr.  Bruce  thinks,  the  greatest  present  need.  Contours  of  land- 
areas  will  be  determined,  and  geological,  zoological,  oceanographical,  and  meteoro¬ 
logical  research  will  be  actively  pursued  during  the  whole  voyage,  while  special 
laud  journeys  of  short  duration  will  be  undertaken  as  occasion  arises.  The  out¬ 
ward  route  will  be  that  indicated  last  year,  viz.  one  passing  from  the  Falkland 
islands  to  the  south  of  South  Georgia,  and  striking  south  in  about  30’  W.  across 
the  Weddell  sea.  Here  it  is  hoped  to  push  southwards  as  far  as  is  prudent  without 
involving  the  risk  of  the  ship  being  caught  in  the  ice.  Much  importance  will  be 
attached  to  meteorological  work,  and  stations  in  South  Georgia  and  the  far  south 
will,  if  possible,  be  established.  The  Sigsbee  and  Lucas  sounding-machines  will 
be  taken  on  board,  and  a  special  examination  will  be  made  of  the  region  about 
t»h°  34'  S.,  12’  4'J'  W.,  where  Boss  obtained  his  much-disputed  sounding  of  4000 
fathoms  and  no  bottom.  The  extent  of  the  great  deep  discovered  by  the  Valdivia 
between  Bouvet  island  and  Enderby  Land  will  also  be  a  subject  of  investigation. 
On  board  there  will  be  a  permanent  scientific  stall'  of  .I  men,  and  the  marine 
biology  of  the  antarctic,  as  well  as  all  the  observations  essential  to  an  oceano¬ 
graphical  expedition,  will  receive  careful  attention.  Mr.  Bruce  intends  to  purchase 
a  Scottish  or  Norwegian  whaler  of  about  500  tons,  and  hopes  to  start  in  about 
September,  1002. 

The  Peary  Expedition-  Extracts  from  the  journal  of  Mr.  H.  L.  Bridgman 
during  the  voyage  of  the  Erik  to  Peary’s  headquarters  in  the  far  north,  are  printed 
in  the  Brooklyn  Standard  Union  of  September  20.  The  quotations  are  somewhat 
disconnected,  so  that  it  is  somewhat  difficult  to  obtain  a  complete  outline  of  the 
events  of  the  voyage,  but  the  following  particulars  supplement  the  accounts 
previously  published.  The  Erik  had  on  the  whole  a  fair  passage  across  Melville 
bay,  though  on  two  occasions  the  advance  was  all  but  given  up,  owing  to  obstruc¬ 
tion  by  the  ice.  At  Cape  York,  which  was  reached  three  days  after  leaving 
Upernavik,  the  first  tidings  of  the  Windward  and  her  crew  were  obtained,  it  being 
ascertained  that  the  ship  had  wintered  in  safety  on  the  west  side  of  Smith  sound. 
The  meeting  seems  to  have  taken  place  during  Peary’s  absence  at  Olrik’s  bay,  to 
the  neighbourhood  of  which  Mr.  Bridgman,  to  judge  from  the  fragments  of  his 
journal  published,  proceeded  in  the  Windward  for  the  purpose  of  hunting  caribou, 
which  abounds  on  the  peninsula  between  Olrik’s  bay  and  Academy  bay.  Here 
communication  was  opened  with  Peary  on  or  about  August  19,  though  whether 
this  was  the  first  occasion  on  which  the  parties  h.ad  met  is  not  made  clear.  Since 
the  arrival  of  the  Erik,  as  announced  in  our  last  number,  the  Windward  also  has 
arrived  in  southern  waters,  having  put  in  at  Brigus,  Newfoundland,  on  September 
26.  She  will  sail  again  next  year  on  her  final  voyage  north  in  connection  with 
the  present  expedition. 

Baron  Toll’s  Expedition.  —  According  to  news  printed  in  Petermanns 
Mitteilvngen,  there  seems  a  probability  that  Baron  Toll  may  be  forced  to  modify  in 
some  degree  the  programme  of  bis  expedition,  owing  to  the  partial  failure  of  his 
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coaling  arrangements.  The  Baron  was  obliged  to  push  on  last  autumn  from  Jugor 
strait  without  waiting  for  the  coaling-ship,  and  it  is  doubtful  whether  his  supplies 
will  allow  him  to  push  on  to  Sannikoff  land,  to  winter  there,  and  return  via  the 
PaciGc.  Lieut.  Kolomeizeff  reached  Yeneseisk  early  in  the  summer,  on  a  mission 
for  the  establishment  of  coal  depStsat  Dickson  harbour  at  the  mouth  of  the  Yenesei 
and  on  the  New  Siberian  islands,  from  which  it  appears  that  the  Baron  wishes  to 
keep  open  a  line  of  retreat  to  the  west.  Lieut.  Kolomeizeff  only  succeeded  ir. 
reaching  the  mouth  of  the  Yanesei  from  the  winter  quarters  on  the  third  attempt. 


MATHEMATICAL  AND  PHYSICAL  OEOQRAPHY. 


The  Distribution  of  Volcanoes. — Since  the  map  in  Berghaus’  atlas  was  pre¬ 
pared,  many  new  discoveries,  especially  in  Central  Africa  and  Asia,  have  made  a 
revision  desirable.  Dr.  C.  W.  Wilgler  has  publi.shed  in  the  Mitleilungen  of  the 
Leipzig  I'eretn  fur  Erdkundn  for  1!*00  two  maps,  showing  the  Pacific  and  its 
complementary  hemisphere  on  a  mean  scale  of  1 :  31,0(X>,0)0,  with  the  network 
drawn  according  to  an  “  external  stereographic  ”  projection.  On  these  he  dis¬ 
tinguishes  volcanots  active  in  the  nineteenth  century,  from  those  active  within 
historic  times,  and  from  others,  indicates  fumaroles,  mofettas  and  solfataras,  mud 
volcanoes,  geysirs,  and  hot  springs  as  far  as  they  c.an  be  shown  on  the  maps,  and  marks 
the  distribution  of  recent  volcanic  outpourings.  He  divides  the  world  into  (1)  the 
Pacific  basin  ;  (2)  the  Indian-Antarctic  basin  ;  (3)  the  Atlantic  area,  round  whose 
borders  the  volcanots  are  groujied ;  and  further  subdivides  these  into  minor  basins. 
The  letteri>ress  accompanying  the  maps  is  rather  scrappy.  No  tabular  summary  of 
the  different  kinds  of  volcanoes  is  given.  The  lists  given  in  the  text  arc  usually 
fuller  than  the  map,  which,  of  course,  is  necessitated  by  the  small  scale  of  the 
latter.  Tlie  South  Pacific  coast  from  Victoria  Land  to  Graham’s  Land  yet  to  be 
explored  may  have  volcanoes,  and  in  other  parts  of  the  world  others  may  yet  Ikj 
discovered. 


Oeological  Evidence  for  a  South  Pacific  Continent.— Carl  Burckhardt, 
one  of  the  exploring  geologists  attached  to  the  Mutco  de  la  Plata,  has  recently  con¬ 
tributed  a  paper  to  the  Revista  of  the  Museum  (vol.  x.  pp.  177  ff.)  on  this  subject. 
He  points  out  that  between  32°  and  39°  S.,  the  Chilean  slopes  and  main  crest  of  the 
Andes  are  formed  of  porphyritic  conglomerates  belonging  to  Upper  Jurassic  and 
perhaps  in  places  to  Cretaceous  times,  and  are  succeeded  to  the  east  by  a  belt  of 
fine-grained  sandstones  and  marls  of  exactly  the  same  age  as  the  conglomerates 
farther  west.  He  considers  that  the  latter  indicate  the  presence  of  deejMjr  waters, 
and  the  former  the  proximity  of  the  western  shore  of  the  Upper  Jurassic  Andine 
gulf,  which  was  bounded  on  the  west  by  a  continent  whose  eastern  coast  almost 
coincided  with  the  present  western  coast  of  Chile.  This  continent  he  thinks  long 
persisted,  probably  from  the  Devonian  epoch,  and  may  have  extended  to  New 
Zealand  and  Australia,  and  this  is  supported  by  pala  ontological  evidence,  not  merely 
in  the  similarities  of  the  ;/lossopteris  floras,  but  also  in  the  similarities  of  the  recently 
studied  plants  of  the  llhaqic  beds  of  these  two  now  widely  separated  regions. 

A  New  Formula  for  the  Rate  of  Currents  in  Rivers. — At  a  recent 
meeting  of  the  professional  section  of  the  Vienna  Institute  of  Architects  and 
Railway  Engineers,  Mr.  Richard  Siedek,  of  the  Government  Hydrographic  Bureau, 
proposed  a  new  formula  for  determining  the  s{ieed  of  the  current  in  rivers.  The 
formula  of  Ganguillet  and  Kutter,  which  has  been  largely  used  since  its  intro¬ 
duction  in  lb77,  has  proved  unsatisfactory  when  compared  with  the  results  of 
direct  measurement  by  refined  modern  methods ;  discrepancies  of  as  much  as 
00  per  cent,  having  been  recorded.  Siedek  has  made  use  of  much  more  ample 
material  than  Kutter  had  at  his  dispos.^!.  According  to  Dubuat’s  law,  the  jwweT 
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producing  the  current  in  streams  and  cliannels  depends  solely  ou  the  slope  of  the 
surface,  and  opposed  to  this  is  the  cross-section  resistance  of  the  bed  of  the  channel. 
The  new  results  indicate  that  the  relation  between  the  resistance  and  the  velocity 
of  the  stream  is  nearly  constant,  and  Siedek  accordingly  does  nut  assign  s^^cial 
coefficients  of  friction  or  resistance,  as  these  arc  included  in  the  assumed  relations 
of  slojie  and  mean  depth.  In  dehning  the  cross-section  of  the  stream,  Siedek  takes 
into  account,  liesides  the  mean  depth  (T),  the  breadth  at  the  surface  of  the 
water  (B).  This  avoids  the  defect  of  Kutter’s  “  Profile  radius,”  which  gave  the 
same  numerical  values  for,  e.y.,  a  stream  !>  feet  deep  and  12  feet  wide  and  a  stream 
d  feet  deep  and  18  feet  wide,  and  it  embodies  the  results  of  the  observations  on 
the  Elbe  and  Danube  (1881),  showing  that  with  the  same  slope  the  current  is 
faster  the  greater  the  depth.  Since  under  normal  conditions  the  breadth  and  depth 
of  a  river  tend  to  increase  as  the  slope  diminishes,  a  given  normal  breadth  (B) 
corresponds  to  a  given  normal  depth  (T)  and  slope  (I),  and  the  fundamental 
equation  for  the  speed  V'  of  a  normal  stream  becomes — 


V'  = 


When  the  conditions  are  not  normal,  the  effect  of  abnormality  in  any  one  factor 
on  each  of  the  others  must  be  allowed  for.  This  can  be  best  expressed  in  the 
form  of  corrections  of  the  value  of  V'.  Siedek’s  final  formula  for  velocity  V  is  as 
follows : — 


V  =  V'  -1- 


+ 


I  -  I,.  -  T 


when  T„  and  I,,  are  the  “  normal  ”  values  corresponding  to  B,  and  o,  jS,  7  are 
coefficients,  the  values  of  which  arc  given  in  tables,  deixinding  on  the  actual  slojie 
and  depth.  One  distinct  advantage  of  Siedek’s  formula  is  its  applicability  to  open 
or  flood  profiles,  which  do  not  require  special  computations  as  in  the  case  of  Kutter’s 
expression.  The  accuracy  of  the  new  formula  has  been  tested  by  comparison  with 
537  direct  measurements  on  the  Danube,  Rhine,  Elbe,  Rhone  and  tributaries,  and 
on  tributaries  of  the  Volga.  The  agreement  is  on  the  whole  very  satisfactory,  the 
dirt'erences  ranging  from  less  than  5  cms.  (2  inches)  to  a  maximum  of  20  cms. 
(8  inches)  per  second,  and  becoming  less  the  wider  the  stream,  partly  because 
normal  conditions  are  more  nearly  realized,  and  partly  because  the  errors  of 
measurement  are  relatively  smaller.  Further  comparisons  are  in  progress.  At 
the  end  of  his  paper  Siedek  urges  that  a  formula,  however  good,  should  only  be 
used  in  cases  where  direct  measurements  are  impossible.  The  paper  api>ears  in 
the  Zeitschri/t  <ha  Oesterichischen  Jngenieur- und  Architekten-Vereina,  1!K)1,  23 
and  20. 


GENERAL. 

New  Oeograpbical  Publication. — The  Geographical  Association  has  issued 
the  first  number  of  a  magazine  devoted  to  the  study  of  methods  of  geographical 
teaching,  which  has  been  for  some  time  in  contemplation.  It  is  edited  by  )Ir.  A. 
W.  Andrews  and  Dr.  A.  J.  Herbertson,  and  will  a]>pear  three  times  yearly,  in  Feb¬ 
ruary,  June,  and  October.  The  magazine  will  be  addressed  primarily  to  teachers 
of  geography,  and  besides  discussing  class-room  and  open-air  methods  of  teaching, 
will  contain  articles  on  such  subjects  as  ordnance  maps,  typical  regions  of  the 
globe,  esp)ecially  in  the  British  dominions,  the  great  cities  of  the  empire,  and  the 
various  colonies.  Geographical  literature,  maps,  and  appliances  will  also  be 
reviewed  from  the  teacher’s  pwint  of  view.  The  paper  should  prove  of  great  value, 
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nothing  of  the  kind  having  as  yet  been  issued  in  this  country,  while  in  the  still 
imperfect  state  of  organization  of  geographical  teaching,  teachers  are  too  often 
dependent  on  their  own  resources  in  carrying  out  their  work.  We  hope,  there¬ 
fore,  that  the  new  venture  will  receive  such  support  as  may  place  it  on  a 
secure  and  permanent  basis.  The  title  of  the  magazine  is  Thu  Gmgraphiral 
Ti-achtr,  It  will  be  issued  free  to  members  of  the  (leographical  Association,  while 
by  means  of  a  guarantee  fund  raised  mainly  by  members  of  that  body,  it  is  found 
possible  to  offer  the  magazine  to  the  public  at  one  shilling  jeer  copy.  The  first 
number  is  issued  for  October  of  the  present  year. 

International  Geographical  Congress. — It  is  announced  in  the  National 
Geographical  Magazine  that  an  acceptance  of  the  invitation  extended  by  the 
National  Geographic  Society  to  the  International  Geographical  Congress,  for  its 
next  meeting,  has  been  received  at  Washington  from  Baron  von  Richthofen.  The 
meeting  will  take  place  in  1904,  and  will  be  the  first  held  outside  Europe. 
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Lieut. -Colonel  Seymour  Vandeleur,  D.S.O. 

Anothkr  of  the  most  promising  workers  in  the  field  of  African  survey  has  fallen 
a  victim  to  the  Boer  war  in  the  person  of  Lieut. -Colonel  Seymour  Vandeleur, 
whose  excellent  work  both  in  East  and  West  Africa  is  well  known  to  readers  of  the 
Geographical  Journal.  Like  Captain  Wellby,  whose  loss  to  the  cause  of  geography 
we  had  to  deplore  last  year.  Colonel  Vandeleur  had  shown  himself  a  most  zealous 
and  painstaking  surveyor,  never  allowing  his  interest  in  his  work  to  flag  even 
amidst  the  arduous  conditions  of  a  military  campaign.  It  is  with  this  side  of  his 
work  that  we  are  more  particularly  concerned  as  geographers,  but  the  exceptionally 
rapid  promotion  which  he  gained  during  his  twelve  years’  service  in  the  army  is  a 
clear  indication  of  the  value  set  upon  his  services  by  the  military  authorities. 

Seymour  Vandeleur,  eldest  son  of  Hector  Stewart  Vandeleur,  of  Milrush  and 
Cahiracon,  County  Clare,  Lord-Lieutenant  of  that  county,  was  bom  on  July  11, 
1809.  From  1879  to  1882  he  was  educated  at  Famborough  School,  whence  he  passed 
to  Eton,  entering  the  army  class  there,  and  afterwards  passing  straight  to  Sandhurst, 
lie  entered  the  Scots  Guards  in  1899.  During  the  winter  of  1893  he  made  a 
shooting  tour  in  Somaliland  and  Abyssinia,  and  in  the  following  year  was  seconded 
for  service  on  the  staff,  lie  now  found  scojie  for  more  extended  work  in  Africa, 
receiving  an  appointment  under  the  Foreign  Office  in  Uganda,  whither  he  pro¬ 
ceeded  towards  the  end  of  1894,  remaining  nearly  two  years,  and  taking  part  in  the 
Ungoro,  Nile,  and  Nandi  expeditions.  During  the  whole  of  his  journeys  he  carried 
out  extensive  surveys,  which  for  the  first  time  supplied  a  fairly  accurate  basis  for 
the  detailed  mapping  of  Uganda  and  neighbouring  countries.  He  described  his 
work  to  our  Society  in  November,  189G,  and  in  the  following  year  its  value  was 
recognized  by  the  award  of  the  Murchison  Grant.  From  Government  he  received 
the  East  African  medals  and  clasps,  together  with  the  Distinguished  Service  Order. 

Lieut.  Vandeleur  had  not  been  many  months  in  England  when  he  received  a 
new  appointment,  this  time  in  West  Africa,  where  during  the  winter  of  1890-97 
he  was  engaged  in  the  military  operations  against  the  Sultans  of  N  upe  and  Ilorin, 
being  again  mentioned  in  despatches,  and  receiving  the  West  African  medal  and 
clasps  with  the  brevet  rank  of  major.  At  the  close  of  1897  he  was  suddenly 
summoned  to  Egypt,  where  he  served  till  1899,  being  present  at  the  battles  of  the 
Atbara  and  Omdurman,  at  the  former  of  which  he  was  slightly  wounded.  After  a 
short  period  of  service  as  A.D.C.  to  Lord  Methuen,  then  commanding  the  Home 
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District,  he  went  out  to  South  Africa,  where  he  was  emidoyed  on  special  service, 
and  received  promotion  as  Deputy- Assistant  Adjutant-General.  He  was  severely 
Wounded  at  Middelfontein,  in  January,  1‘JOl,  and,  being  mentioned  in  Lord  Roberts’s 
despatches,  was  promoted  to  the  rank  of  lieut.-colonel.  He  came  to  England  on 
leave  in  the  early  summer  of  the  present  year,  but  returned  to  South  Africa,  and 
was  killed  at  Waterval,  on  August  31,  when  on  his  way  from  Pretoria  to  Pieters- 
burg  to  take  over  Colonel  Grenfell’s  command.  He  had  been  transferred  to  the 
Irish  Guards  on  the  formation  of  the  regiment  in  October,  1000. 

Besides  tlie  papers  printed  in  1897  in  the  Journuf,  Colonel  Vandcleur  published, 
in  180H,  a  work  entitled,  ‘Campaigning  on  the  Upper  Nile  and  Niger.’ 

General  M.  I.  Venukoif. 

The  well-known  Russian  geographer, General  Michael  Ivanovich  Venukoff,  die<l 
in  Paris  on  August  1  last,  at  the  age  of  sixty-nine  years.  The  deceased  was  born 
on  July  5,  1832,  at  Nikitinskoye,  in  the  Riazan  government,  and  received  his 
military  education  at  what  is  now  the  (.'onstantine  Artillery  School.  He  afterwards 
entered  the  Imperial  University  of  St.  Petersburg,  and  after  completing  his  studies, 
travelled  extensively  in  Russian  Asia  and  adjoining  regions,  including  the  Amur, 
the  Tian-Shan,  Altai,  and  Caucasus  (1857-1863).  He  subsequently  undertook 
various  journeys  in  other  parts  of  the  world,  visiting  at  one  time  or  another  China, 
Japan,  Asiatic  Turkey,  Algeria,  Tunis,  Senegal,  Brazil,  etc.,  spending  some  time 
in  China  and  Japan  in  1868-69.  He  was  a  copious  writer,  his  publications  in¬ 
cluding  both  books  and  articles  in  scicnti&c  and  other  periodicals.  Of  the  former, 
the  most  imiwrtant  was,  ‘Travels  on  the  Confines  of  Russian  Asia,’  published  in 
Russi.an  in  1868.  General  Venukoff  had  resided  in  Paris  for  some  years  before  bis 
death.  He  had  been  an  Honorary  Corresponding  Member  of  our  Society  since  18S6. 
A  short  sketch  of  his  life,  with  portrait,  api^ars  in  the  I>i  utsrh>-  Uutuhchan  for 
October. 

Jakob  Erhardt. 

Tbe  veteran  East  African  missionary,  Jakob  Erhardt,  one  of  the  zealous  band 
by  whose  labours  public  attention  was  first  directed,  more  than  half  a  century  ago, 
with  results  of  such  far-reaching  importance,  to  the  interior  regions  of  Eastern 
Equatorial  Africa,  died  in  August  last  at  Stuttgart,  at  an  adv.anced  age.  Erhardt 
was  associated  with  Krapf  and  Rebmann  in  the  work  entrusted  to  them  by  the 
Church  Missionary  Society,  which  commenced  operations  in  East  Africa  in  1843, 
and  he  actively  participated  in  their  labours  for  a  number  of  years.  During  their 
intercourse  with  the  natives  of  the  coast  region  and  the  Arab  traders  then  pushing 
into  the  interior,  the  missionaries,  as  is  well  known,  collected  many  reports  on  the 
geography  of  those  mysterious  regions,  and  it  was  to  Erhardt  that  was  due  the  first 
attempt  at  a  cartographical  representation  of  the  facts  which  had  been  gleaned. 
This  was  published  in  the  Church  Missionary  JutcUiyencer  for  1855,  and  soon 
attracted  wide  attention.  Rumours  had  reached  the  ears  of  the  missionaries  of  the 
three  great  lakes  of  the  interior,  Nyasa,  Tanganyika,  and  the  Victoria  Nyanza; 
and  by  combining  these  into  a  single  lake,  Erhardt  obtained  a  huge  inland  sea  of 
singular  outline,  which,  if  it  had  really  existed,  would  have  dwarfed  the  proportions 
of  all  the  other  freshwater  lakes  of  the  globe.  It  was  to  the  interest  aroused  by 
this  publication,  which  was  repeated  with  some  modifications  in  the  second  volume 
of  the  then  newly  started  Petermanns  Mitteilungen,  that  the  ultimate  despatch  of 
the  great  expedition  of  Burton  and  Speke  was  largely  due.  Erhardt  has  long  out¬ 
lived  his  brother  missionaries,  Rebmann  having  died  in  1876,  and  Krapf  in  1881. 
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Prof.  Josef  Luksch. 

On  July  20  of  this  year  there  died  at  Brunn-am-Gehirge,  near  Vienna,  the  well- 
known  physicist  and  oceanographer,  Regierungsrath  Prof.  Josef  Luksch. 

The  son  of  an  artillery  officer,  Josef  Luksch  was  born  at  Graz  in  183<).  lie 
was  educated  at  a  military  academy  at  Wiener  Neustadt,  and  serred  on  the  active 
list  from  1855  to  18GC — after  18G2  in  the  navy.  After  his  retirement  in  186G,  he 
taught  geography  and  history  at  the  Royal  Naval  Academy  at  Fiume.  In  1870 
he  resigned  a  post  as  examiner  at  the  Vienna  Technical  School,  and  thereafter 
became  professor  at  Fiume,  retaining  the  chair  till  1804.  Prof.  Luksch  began 
oceanographical  work  in  1874  with  an  investigation  of  the  waters  of  the  Dalmatian 
coasts.  This  was  followed  by  researches  in  the  open  waters  of  the  Adriatic,  and 
then  came  the  great  expeditions  of  the  Pola  in  the  eastern  Mediterranean,  the 
uLgean  sea,  and  the  Red  sea.  Geographical  science  is  indebted  to  him  for  the  ex¬ 
amination  of  the  depths  and  configuration  of  the  bed  of  those  seas,  and  for  the 
collection  of  abundant  data  regarding  the  temperature  and  salinity  of  their  waters. 
Luksch’s  special  work,  however,  was  the  investigation  of  the  optical  properties  of 
sea-water,  which  was  remarkable  not  only  for  the  abundance  of  the  material  dis¬ 
cussed,  but  for  the  variety  and  accuracy  of  the  methods  employed.  In  187'.* 
Luksch  published  a  map  of  the  world  showing  the  progress  of  discovery,  and  in 
1882  he  edited  the  oceanographical  observations  of  the  Austro-Hungarian  Ex¬ 
pedition  to  Jan  Mayen.  Many  papers  on  his  own  observations  are  to  be  found  in 
the  publications  of  the  Vienna  Academy  of  Sciences. 


Prof.  Wilhelm  Tomaschek. 

Dr.  Wilhelm  Tomaschek,  professor  of  historical  geography  at  Vienna  University, 
died  suddenly  of  heart  disease  on  September  t*.  Born  at  Olmiitz,  in  Moravia,  on 
3*Iay  26, 1841,  be  received  his  education  at  Vienna,  becoming  first  teacher  at  the 
gymnasium,  and  after  1877  professor  of  geography  at  the  University  of  Graz.  In 
1885  he  was  summoned  to  the  chair  of  geography  at  Vienna  University.  Prof. 
Tomaschek’s  scholarship  in  the  direction  of  philology  and  history  was  of  a  high 
order,  and  justifies  a  comparison  of  the  Austrian  savant  with  the  late  Heinrich 
Kiepert,  though  the  former  lacked  the  acquaintance  with  places  at  first  hand  and 
the  qualifications  as  a  cartographer  jtossessed  by  the  latter.  His  writings,  for  the 
most  part  published  in  the  Transactions  of  the  Vienna  Academy  of  Sciences,  were 
chiefly  concerned  with  the  historical  geography  of  Western  Asia  and  the  Balkan 
peninsula.  Among  them  may  be  cited  his  ‘  Topographical  Commentary  on  the 
Voyage  of  Nearchus,’  his  contributions  to  the  ‘  Historical  Topography  of  Asia  Minor 
during  the  Middle  Ages,’  his  pajicrs  on  “  Sasun  and  the  Source-Region  of  the 
Tigris,”  and  on  “  Our  Knowledge  of  the  Haemus  Peninsula,”  and  other  writings  of 
greater  or  less  length. 


CORRESPONDENCE. 

Joris  Carolus,  Discoverer  of  Edge  Island  in  1614. 

To  my  article  under  the  above  title,  which  appeared  in  the  June,  1901,  number  of 
the  Geographical  Journal,  the  following  facts  should  be  added  : — 

In  the  Doge’s  Palace,  and  also  in  the  Correr  Museum  at  Venice,  there  are  pre¬ 
served  two  pairs  of  globes.  Both  (according  to  the  signature  on  the  celestial 
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globes)  were  made  by  “Guljelmus  Caesius,  anno  lfi22.”  The  representation  of 
Spitsbergen  on  them  is  copied  from  Daniel’s  map  in  ‘  Ilistcire  du  Pays  norame 
Spitsberg,’  but  the  names  are  altered  in  one  or  two  cases,  and  the  coast-line  is 
continued  in  a  north-easterly  direction.  Kdge’s  island  is  not  marked,  but  its  place 
is  approximately  occupied  by  “  Marsyn,”  which,  as  I  have  shown,  was  the  name 
mistakenly  applied  to  it  by  Candus  (though  he  miswrote  it  Morfyn).  Marsyn  is, 
of  course,  a  miswriting  of  Matsyn. 

At  laL  82°  N.W.  of  the  north-west  corner  of  Spitsbergen,  there  is  written 
on  the  globes,  '  Holland!  hue  usque  fuerunt  a”  This,  therefore,  is  another 

record  of  what  I  have  shown  to  be  Carolus’  false  claim  to  have  attained  that  latitude 
in  the  year  in  question. 

'I’he  names  in  the  ‘  Hist,  du  pays  Sp.  ’  map  are  English,  those  on  the  globes  are 
Dutch,  and  are  as  follows,  in  order  from  north  to  south : — 

S.  Maria  Magdalene  sond  Groenbaven 

Ghebrtkeland  Kiuhherberg 

Schoonvoorland  Kloksond 

Engelschebay  (King’s  bay)  Bi  Isond 

Keerwyk  Schoonhaven 

Behoudenhaven  Hoornbaye 

Yssond  Suydhoeck 

Vogelhoeck  is  marked  at  the  north  end  of  Kyn  Eyl. 

M.vrtin  Conw.vy. 
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Additions  to  the  Library. 

By  EDWARD  HEAWOOD,  M.A.,  Librarian,  R.a.S. 

Thi  following  abbreviations  of  nouns  and  the  adjectives  derived  from  thorn  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
names  are  in  each  case  written  in  full : — 


A.  —  Academy,  Academic,  Akademie. 
Abh.  =  Abbandlungen. 

Ann.  =  Annals,  Anuales,  Anualen. 

B.  =  Bulletin,  Bollettiuo,  Boletim. 

Oom.  =  Commerce. 

0.  Bd.  =  Coinptes  Rendus. 

Erdk.  =  Erdkunde. 

Q.  =  Geography,  (Teographie,  Geografla. 
Ges.  =  Gesellschaft. 

I.  =  Institute,  Institution. 

Ii.  =  Izvestiya. 

J.  =  Journal. 

k.  n.  k.  =  kaiserlich  nnd  koniglich. 

M.  =  Mitteilungen. 


Mag.  =  Magazine. 

Mem.  =  Memoirs,  Me'moires. 

Met.  =  Meteorological. 

P.  =  Prtxseedings. 

R.  =  Royal. 

Rev.  =  Review,  Revue. 

8.  =  Society,  Socie'te',  Selskab. 

Sitzb.  =  Sitzungsbericht. 

T.  =  Transactions. 

V.  =  Verein. 

Verb.  =  Verhandlungen. 

W.  =  Wisscnschaft,  aud  compounds. 
Z.  =  Zeitschrift. 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  octavo,  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.  The  size  of  the  Journal  is  10  x  6i. 

A  sslsetion  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  **  Jonmal.” 


EUROPE. 

Austria — Bosnia  and  Herzegovina.  Nikashinovith 

Bosiiien  und  die  Herzegovina  unler  der  Verwaltung  der  dsterreichisch-ungar- 
isehen  Monarehie  und  die  d.-ti  rr.-ungnr.  Balkaiipolitik.  Eine  politiscl.iikom  ni- 
ische  Darstdlung  der  gegenwattigtn  Zu^tande  in  4  Banden.  Verfas-'t  v..ii 
No.  V. — Novkmbkr,  1901.]  2  o 
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Bozidar  Nikascbiiiovitsoh.  I.  Band:  Berliner  KoDirrcsg  1878  und  die  A^rrarfraire. 
Berlin:  Tbormann  &  Goetsch,  1901.  Size  10  X  7,  p|i.  viii.  and  172. 

Tbis  work,  of  wbicb  tbe  first  volume  only  baa  yet  appeared,  ia  intended  to  present 
a  picture  of  tbe  development  of  Bosnia  and  Herzegovina  since  tbeir  occupation  by 
Austria  in  1878. 

Austria— Dalmatia.  B.N.G.  ita/iuna  2  (1901):  712-723.  Dainelli. 

11  Monte  Promina  in  Dalmazia.  Nota  del  socio  dott.  Giotto  Dainelli. 

Austria —Earthquakes.  NiVrb.  A.  IFien  109  (JW/i.  7.)  (1900)  :  151-314.  lIojsisoTics 
Mittbcilungen  der  Erdbeben-Commission  der  Kaiserlielien  Akademie  der  Wissen- 
scbaften  in  Wien.  XVIII.  Allgemeiuer  Bericbt  und  Clironik  der  im  Jabre  1899 
innerbalb  dea  Bcobacbtungsgebietea  erfolgten  Enlbeljen,  zusamiuengestellt  von 
Dr.  Edmund  v.  Mojsisovies.  Maps. 

Austria-Hungary.  Bchoeller. 

Trade  of  Austria-Hungary  for  the  year  1900.  Foreign  OIBce,  Annual  No.  2(564, 
1901.  Size  9.J  X  6,  pp.  28.  Price  2d. 

Austria-Hungary — Census.  G./f.  7  (1901) :  287-290.  Rebhann. 

Das  Waebstum  tier  Bevulkerung  in  (jaterreicb-UiiL'am.  Von  Prof.  Dr.  Andreas 
Itebliann. 

Belgium.  Jl.S'.JL  ile?;/?  G.  25  (1901):  149-176.  Bahir. 

Les  euriositus  de  la  commune  de  Furfooz.  Par  Edmond  Rabir.  117(5  Plan  and  • 
iUuUrations. 

Belgium.  Scudamore 

Belgium  and  the  Belgians.  By  Cyril  Scudamore.  Edinburgh  and  I.ondon:  W. 
Blackwood  &  Sons,  1901,  Size  8  x  5^,  pp.  sii.  and  362.  Map  and  Illustrations. 
Price  6«.  Presented  by  the  Publishers. 

Tbe  object  of  tbis  book  is  stated  to  l)e  “  not  that  of  a  guide-book,  but  rather  to 
convey  that  information  respecting  Belgium  ami  its  people  wbicb  we  look  for  in  vain 
in  the  excellent  topographical  works  of  Itaedeker,  Murray,"  etc.  It  contains  useful 
chapters  on  religion,  education,  politics,  tbe  military  system,  etc.,  us  well  us  that  mon 
purely  descriptive. 

Denmark — Census.  G.Z  7  (1901):  402-408.  Neukirch. 

Vorlaufige  Ergebnisse  der  allgemeinen  danischen  Vfdkszablung  vom  1  Februar, 
1901  (eigentlicbes  Danemurk).  Von  Dr.  K.  Neukirch. 

English  Channel.  - 

Supjdement,  1900,  relating  to  tbe  (  bunnel  Pilot.  Part  ii.  Coast  of  France 
and  the  Cbunnel  Islands,  1897.  ((Corrected  to  September.  1900.)  London:  J.  1). 
Potter,  1900.  Size  lit  x  6,  pp.  80.  Price  6(/.  Presented  by  the  Hydrotjrapher, 
Admiralty. 

Europe — Geological  History.  Globus  79  (1901 ):  264-267.  Nehring. 

Fossile  Kaiuele  in  Rumanicn  und  die  pleist<K-une  Stepi)enzeit  Mittcleuropas. 
Von  Prof.  Dr.  A.  Nehring.  117(5  Illustrations. 

Europe — Historical.  Her.  Uistorique  2tt7-328.  Bonrilly. 

I.’ambassade  de  la  Forest  ct  de  Marillac  ii  Constantinople,  1535-1538.  Par  V.  L. 
Bourrilly. 

On  an  embassy  sent  by  Francis  I.  of  France  to  tbe  Sultan  with  a  view  to  securing 
a  counterpoise  to  tbe  power  of  tbe  Eni](eror  Charles  V. 

Faroe  Islands.  Deutsche  Itundsrhau  G.  23  437-445.  Schooner. 

Die  Fariier.  Von  G.  Schooner.  117(5  Map. 

Itused  u|)ou  a  work  luttly  published  at  Copenbagen. 

France.  B.H.G.  Marseille  25  (VJOl):  1-lQ  Clerc. 

Lo  bassin  de  Marseille,  geograpbie  et  geologie.  Pur  M.  Micbcl  Clerc. 

Franoe.  La  G.,  B.S'.G.  Paris  3  (1901):  449-4(i9.  Lallemand 

La  rtTection  du  Cadastre  et  la  ciirte  de  France.  Par  Cb.  Lallemand. 

Tbe  writer  describes  tbe  movement  lately  set  on  foot  for  the  n-oxecution  of  tbe 
cadastral  survey  of  France,  and  tne  experimental  o]ieratious  carried  out  under  bis 
direction  in  the  commune  of  Neuillr-Flaisance  near  Paiis. 
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Greece — Cyclades.  Cottrell. 

Trade  of  the  Cyclades  for  the  year  1900.  Foreign  OflBce,  Annual  No.  2599,  1901. 
Size  10  X  G,  pp.  18.  Price  IJd. 

Iceland.  J.  Manchetter  G.S.  16  (1900):  229-24:5.  Newby. 

Iceland  and  the  Icelanders.  15y  J.  R.  Newby.  III.  With  lllwtratiom. 

Mediterranean— Cyprus.  tSeottUh  Q.  Mag.  17  (1901):  292-299.  - 

Cyprus  of  To-day. 

From  an  article  by  Dr.  Maas  in  the  (leographuche  Zeitschrift. 

Norway— Christiania.  Amneus. 

I.a  ville  de  Kristiania.  son  Commerce,  sa  Navigation,  et  son  Industrie.  Resume 
historique.  .  .  .  Par  G.  Amneus.  Kristiania,  1900.  Size  9x0.  pp.  iv.  and  180. 
lUutlratiom. 

Norway— Lakes.  Hnitfeldt-Kaas 

Vidensk.  Shrifler.  I. — Math.-nnture.  Klat»e  (1900),  (No.  2):  pp.  8. 

Die  lininetisclien  I’eridineen  in  norwegisehen  llinnenseen.  Von  H.  Huitfcldt- 
Kuas.  TlVt/t  Plate. 

Norway — Winds.  Mohn 

Vidennk.  Skrifter.  I. — Maih.-nnturr.  (1909),  ( No.  1):  pp.  44. 

Klima-Tabeller  for  Norge.  XIII.  Nedbor-V'indroser.  Af  II.  Mohn. 

Gives  the  results  of  twenty  years’  observations  at  seventy-seven  stations  in  Norway. 
Russia— Finland.  Hechelin  and  Others. 

Exposition  Universelle  de  1900.  Notices  sur  la  Finlande.  Helsingfors,  190n. 
Size  9J  X  0.  Maps  and  Illustrations.  Presented  by  J.  Westlake,  Esq. 

A  collection  of  papers  by  various  writers  on  the  gerjgraphy,  government,  social, 
intellectual,  and  material  culture  of  Finland. 

Russia- Survey.  M.  Milildr-G. I.  20  158-170.  Bielawski  and  Hartenthurn. 

Die  topographisohen  Arbeiten  im  westrussischen  Grenzgebiete.  Von  Josef 
llielawski  uml  Vincenz  Ilaardt  von  Hartenthurn.  With  Maps. 

Russia — Ural  Mountains,  li.  American  G.S.  30  :  103-111.  Fnrington. 

Tojrographic  Notes  on  the  Ural  Mountains.  ]5y  Cliester  W.  I’urington.  Ili7/t 
Sketeh-majis. 

The  writer  lays  stress  on  the  great  age  of  the  Urals  as  a  mountain  range,  and  on 
the  uniformity  of  conditions  which  have  prevailed  over  a  large  area. 

Servia.  B  S.G.  Com.  Bordeaux  27  (1901):  153-150.  Delarue. 

La  Serbic  et  les  relations  franco-serbes.  Par  Ch.  Delarue. 

United  Kingdom — Birmingham  Waterworks.  Webber. 

How  the  Welsh  Water  will  come  to  Itirmingbani.  I5y  W.  H.  Y.  Webber.  (From 
the  Pall  Mall  Magazine,  June,  1901,  ])p.  181-191.)  Size  9J  x  OJ.  Illustrations. 

United  Kingdom — Census.  J. It.  Statistical  S.  Gi  (1901):  :507-314.  - 

First  Results  of  the  Census,  1901. 

United  Kingdom — Coal.  Qeikie. 

How  long  will  our  Coal  last?  By  James  (ieikie,  f.u.s.  (From  the  Pall  Mall 
Magazine.  July,  1901.  pp.  390-398.) 

Prof.  Geikie  dissents  from  the  opinion  of  Prof.  Hull  that  the  question  of  the 
duration  of  our  coal-supply  is  to  this  generation  a  matter  only  of  academical  interest. 

United  Kingdom— England  and  Wales— Census.  - 

Census  of  England  and  Wales,  1901.  Preliminary  Report,  and  Tables  of  the 
Population  and  Houses  enumerated  in  England  and  AVales.  and  in  the  Islands 
in  the  Britisli  Seas,  on  April  1,  1901.  London:  Eyre  &  Spottiswoode,  1901. 
Size  13  X  8J,  pp.  XX.  and  158.  Price  Is.  5Jd. 

United  Kingdom— Fisheries.  Quarterly  ifer.  194  (1901):  83-102.  - 

The  Decay  of  our  Sea  Fisheries. 

United  Kingdom— Ireland— Census.  - 

Census  of  Ireland  for  the  year  1901.  Preliminary  Report,  with  Abstract  of  the 
Enumerators’  Summaries.  Dublin :  E.  Ponsonby,  1901.  i^ize  13  x  84,  pp.  22. 
Price  2Jd. 
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United  Kingdom— Ordnnnee  Survey.  - 

Catalogue  of  the  Maps  and  Plans  and  other  Publications  of  the  Ordnance  Survey 
of  England  and  Wales  and  the  Isle  of  Man  to  January  I,  1901.  London,  1901. 
Size  9J  X  6,  pp.  810.  Index-map$.  Price  If.  iid. 

U  nited  Kingdcm— Surrey.  Jerrold 

Surrey.  By  Walter  Jerrold.  With  special  articles  on  the  Bird-Life,  Flowers, 
Entomology,  Geology,  Cycling,  etc.,  of  the  County.  London :  J.  M.  Dent  &  Co  , 
llKll.  Size  7  X  4^,  pp.  xiv.  and  31G.  Maps  and  JUustratione.  Price  4f.  Gd.  net. 
Preeented  hy  the  Publi»hert. 

A  tastefully  got  np  guide  to  the  scenery  and  other  attractions  of  Surrey,  which 
sbonld  prove  useful  to  the  increasing  number  of  Londoners  and  others  who  seek  their 
recreation  within  its  borders. 

United  Kingdom — Yorkshire.  J.  Manchetter  G  S.  16  (1900):  244-2r)7.  Gleave. 

The  Yorkshire  Dales :  Wbarfedale  (Rievaulx  Abbey)  and  Ryedale.  By  J.  J. 
Gleave.  With  Illuetratione. 


ASIA. 

Asia.  National  G.  Mag.  12  (\90l):  I8\-29Q.  McGee 

Asia,  the  Cradle  of  Humanity.  By  WJ  McGee. 

Asia — Exploration.  La  G.,  B.S.G.  Parish  (1901):  21-28.  Deniker 

Recentes  explorations  russes  en  Asie.  Par  J.  Deniker. 

Asia — Exploration.  Deutrche  Rundschau  G.2Z  440-103.  Jtittner 

Fortschritte  der  geographisoheu  Forschungen  uiid  Reisen  im  Jahre  1900.  I. 
Asien.  Von  Dr.  J.  M.  Juttner. 

Central  Asia.  B.  CutniUVAiie  Frangaise  1  (1901):  99-105.  Saint-Tves. 

L’e'tat  actuel  des  rapports  anglo-russes  dans  I’Asie  centrale.  Par  G.  Saint  Yves. 
11T7A  Mapt. 

Ceylon — Yeddahs.  Hiller  and  Furness 

B.  Free  Mueetim  Sci.  and  Art,  Unirereity  Penmyhania  3  (1901):  69-87. 

Notes  of  a  Trip  to  the  Veddahs  of  Ceylon.  By  Dr.  H.  M.  Hiller  and  Dr.  W.  11. 
Furness.  With  llluttrations. 

China.  Cordier 

Histoire  des  Relations  de  la  Cliine  avec  les  Puissances  Gccidentalos  1860-1900. 
L’Empereur  T’Oung  Tche  (1801-1875).  Par  Henri  Cordier.  Paris:  F.  Alcan. 
1901.  Size  9  X  0.  pp.  570. 

This  accurate  account  of  the  relations  between  Chinn  and  the  European  Powers 
during  the  past  thirty  years  is  likely  to  prove  of  much  value  at  the  present  time. 

China.  J.  fVanlt/in  7.  152  (1901) :  141-1.')2.  Garrison. 

Some  Etlects  of  Deforestation  in  China.  By  F.  Lynwooil  Garrison.  With  Map. 

Thu  writer  is  one  of  those  who  still  hold  to  the  l)elief  in  the  ellect  of  deforestation 
on  rainfall.  “  If  any,”  he  says,  “  doubts  that  drought,  flood,  and  famine  follow 
deforestation  as  surely  as  night  succeeds  day,  let  him  visit  C'liina.  ...” 

China.  7J.&G.  Afurseil/c  26  (1901)  :  20-40.  Monod. 

En  Chine.  Par  M.  H.  G.  Monod. 

Account  of  a  journey  in  Y'unnan,  Kweichau,  and  part  of  Sechuan. 

China --Minerals.  B.b'.G.  de  I’A'iit  21  (1901) :  543-550.  Leolere. 

Les  ressourecs  mineralcs  des  provinces  cliinoises  voisines  dii  Tonkin.  Pur  A. 
Leclerc. 

China- Newchwang.  Fulford 

Trade  of  Newchwang  for  the  year  1900.  Foreign  <  >tlice,  Annual  No.  2646.  1901. 
Size  9}  X  6,  pp.  8.  Price  Jd. 

Chita — Yang-tse-Kiang.  G/obus  80  (1901) :  55-60.  - 

Der  Yang-tse-kiang,  die  deutschen  Intercsseu  und  die  Itedeutung  des  Stromes  fiir 
die  Erschlictsuug  Cliinas.  With  Illustrationt. 

China — Yunnan.  B.  Cbnu’h' I’.lfie  7V((»fa/se  1  (1901)  :  141-158.  - 

Le  cbemin  de  fer  du  Yunnan.  l‘ar  R.  C.  lERh  Map, 

The  project  for  a  railway  from  Tong-king  to  the  capital  of  Yunnan  was  ratified  by 
the  French  chambers  in  June  and  July  last. 
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Chineie  Empire— Tan^t.  Parker. 

Imp.  and  Atiatie  QaarUrly  Rev.  11  (1901)  :  3C3-378  ;  12  (1901) :  156-179. 

Marco  Polo’s  Tangut.  By  C.  H.  Parker. 

Chinese  Turkestan.  Stein 

Archaeological  Discoveries  in  the  neighbourhood  of  the  Xiya  River.  By  M.  A. 

Stein.  (From  the  Journal  of  the  Royal  A««Vi'.tc  Society,  July,  1901.)  Hertford: 

1901.  Size  8|  X  5J,  pp.  4.  Preeeated  by  the  Author. 

Over  an  area  once  irrigated  from  the  Niya  river  the  author  found  ruins  of  old 

dwelling-houses,  Buddhist  monasteries,  etc.,  which  yielded  an  abundant  supply  of 
t-pigraphical  and  other  relics. 

Dutch  East  Indies.  Meyjes. 

Tijdt.  K.  Ned.  Aard.  Gerwott.  Amsterdam  18  (1901):  543-583. 

De  Astronnniische  l’laatsl)epalingeu  ten  dienste  dcr  Hydrographic  in  Ned.  Indie 
(1857-’94).  Door  R.  Posthumus  Meyjes.  With  Maps. 

A  sketrh  of  the  various  operations  for  the  astronomical  determination  of  position  in 
the  Dutch  Fast  Imlies,  chiefly  since  1890. 

India  and  Ceylon — Tea.  Die  A’atur  50  (1901) :  253-256.  Schulte. 

Die  Kultur  von  Thee  in  Britisch-Indien  und  Ceylon.  Nach  Dr.  A.  Schulte. 

Indian  Ocean — Christmas  Island.  Clayton. 

Christmas  Island.  Re|>ort  for  1900.  Colonial  Reports,  Annual  No.  319,  1901. 
Size  9J  X  6,  pp.  20.  Price  IJd. 

Indian  Ocean— Maidive  Islands.  Gardiner. 

The  Natives  of  the  Maldives.  By  J.  Stanley  Gardiner.  [Kxtracleil  from  the 
Proceedings  of  the  Cambridge  Philosophical  Society,  vol.  xi.  pt.  i.]  Size  9x6, 
pp.  17-20. 

Indian  Ocean — Minikoi.  Gardiner 

The  Atoll  of  Minikoi.  By  J.  Stanley  Gardiner.  [Extracted  from  the  Proceedings 
of  the  Cambridge  Philosophical  Society,  vol.  xi.  i>t.  i.j  Size  9x6,  pp.  22-26. 
Maj). 

A  note  on  these  two  papers  appearcil  in  the  Journal  for  May  (p.  526). 

Indian  Ocean— Seychelles.  B.G.  Hist,  el  iJescriptiee  {VMd):  268-273.  Saint-Yves 
Les  iles  Seychelles  en  1791.  Par  M.  G.  Saiut-Yves. 

Malay  Archipelago — Java.  Oudemans. 

Die  Triangulation  von  Java  ausgeliihrt  vom  Personal  des  geographischen  Dien- 
stes  in  Niederldndisch  Ost-Indien.  Sechste  und  letzte  Abtheilung.  Die  Hohen-, 
Breiten-  und  Azimuthbestimmuugen,  die  Lothabweichungeu  im  Sinnc  des 
Meridians  und  des  I’arallels,  iiehst  einem  .\nhange  :  Geschichlliches  iiber  die 
terrestrische  Refraction,  im  Auftrag  des  Ministeriums  von  Kolonien  und  unter 
Mitwirkung  von  M.  L.  J.  van  Asperen  l)earljeitet  von  Dr.  J.  A.  C.  Oudemans. 
Haag,  M.  Nijhofif,  1900.  Size  14  x  lOj,  pp.  iv.,  154,  and  88.  Maps  und  Diagrams. 
Presented  b'j  the  Editor. 

Persia.  J.B.  Shd/ilfcu/ S.  64  (1901) :  265-291.  Rabino. 

An  Economist’s  Notes  on  Persia.  By  Joseph  Rabino. 

Philippine  Islands.  B.  Americttn  G.S.  33  (1901):  112-12.3.  Becker. 

Conditions  recjuisitc  to  our  Success  in  the  Pliilippine  Islands.  By  G.  F.  Becker. 
Russia— Kirghiz  Steppe.  Petermanns  M.  47  (1901) :  106-114.  Stahl. 

Beobachtungen  in  den  Kirgiseusteppen.  Yon  A.  F,  Stahl.  With  Map. 

Russia — Tiflis  Observations.  - 

Beobachtungen  dej  Tilliser  Physikalischeu  Observatoriums  im  Jahre  1897. 
Tiflis,  1900.  Size  12^  X  94,  pp.  Ivi.  and  198. 

Tibet.  Miss.  Catholigues  33  (1901):  259-264,  269-273.  279-281,  292-295.  Monbeig. 
Voyage  eu  Pays  Thibctains.  Par  M.  Th.  Monbeig.  With  Illustrations. 

On  a  journey  through  the  Tibetan  districts  on  the  western  borders  of  China. 
Turkey.  Z.  Ges.  Erdh.  Ber/m  36  (1901) :  69-99.  Oppenheim. 

Bericht  iiber  eine  im  Jahr  1899  ausgefiihrte  Forscliungsreise  in  der  Asiatischen 
Tiirkei.  Von  Dr.  Max  Frhr.  v.  Oppenheim.  With  Map  and  Plates.  Also  separate 
copy,  presented  by  the  Author. 
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Turkey.  Verh.  Oes.  Erdk.  Berlin  28  (1901):  294-295.  Bohrbach. 

Vergangene  und  zukiinftige  Kaltur  am  Euphrat  uud  Tigris.  Studien  in  Mesopo- 
tamien  und  Babylouien  im  Winter  1900-1901.  Von  Dr.  Paul  Bohrbach. 

Turkey — Asia  Minor.  Z.  Get.  Erdk.  Berlin  Z6  {1901) :  100-114.  Brenneoke. 

Ergebnisse  der  Hohenmessungen  Prof.  A.  Philippson’s  in  der  Umgebung  von 
Pergamon.  Von  W.  Brennecke. 

Gives  the  results  of  altitude-determinations  by  aneroid  during  a  journey  in  Sep¬ 
tember  and  October  of  last  year. 

Turkey — Asia  Minor.  Petermanne  M.  ^7  (1901):  132-137.  Schaffer. 

Zur  Geotektonik  des  eiidostlicheu  Anatolien.  Studien  auf  Reisen  im  Friihjahr 
und  Herbst  1900.  Von  Dr.  Franz  Schaffer.  With  Map. 

This  is  noticed  elsewhere  {ante,  p.  440). 

Western  Asia.  Scotlieh  G.  Mag.  17  (1901):  281-292.  Medley 

India  to  England  rid  Central  Asia  and  Siberia.  By  Major  E.  J.  Medley. 

The  journey  was  undertaken  from  Gilgit  in  October  of  last  year,  and  led  via 
Kashgar  and  Vernye  to  Semipalatinsk. 

AFRICA. 

Africa.  La  G.,  B.S.G.  Parie  4  (1901)  :  97-103.  - 

Recentes  explorations  fran(;aiseB  en  Afrique.  1"  Exploration  de  M.  de  Mathuisieulx 
en  Tripolitanc.  2'  Lettre  de  M.  Fondferc  sur  I’exploration  de  la  Bali,  par  MM. 
Fre'don  et  Cadenat.  3'  Nouvelle  exploration  do  M.  G.  Grandidier  k  Madagascar. 

4"  La  lilissioii  Lesieur  au  Congo  fran(;ais. 

The  second  and  fourth  of  these  papers  are  referred  to  at  p.  53."),  ante. 

Basutoland.  (Scottish  G.  Mag.  17  (1901)  :  347-362.  Lagden 

Basutoland  and  the  Ilasutos.  By  Sir  Godfrey  Lagden,  k.c.m.g. 

British  Central  Africa.  Scottieh  G.  Mag.  17  (1901) :  363-377.  Capenny. 

Railway  Schemes  in  Relation  to  British  Central  Africa.  By  S.  H.  F.  Capenny. 

British  East  Africa.  Hinde 

The  Last  of  the  Masai.  By  Sidney  Langford  Hinde  and  Ilildegarde  Hinde. 
London:  William  Heinemanu,  1901.  Size  10  x  7§,  pp.  200.  llluetratione.  Pre¬ 
tented  by  tke  Authort. 

This  will  receive  special  notice. 

British  East  Africa— Uganda  Railway.  [Oracey.] 

Africa.  No.  6  (1901).  Corres|)ondence  resjx'cting  the  Uganda  Railway.  Loudon  : 
Eyre  &  Spottiswoode,  1901.  Size  13  x  8J,  pp.  68.  Price  Id. 

See  note  in  September  Journal  (p.  310). 

British  South  Africa.  - 

The  British  South  Africa  Company.  Reports  nu  the  Administration  of  Rhoilesia, 
1898-1900.  Size  lOJ  x  8J.  Mapn.  Pretente.d  by  the  Britith  South  Africa  Co. 

This  is  noticed  in  the  Monthly  Record  (p.  533). 

British  South  Africa— Hatabeleland.  J.  Anthrop.  I.  31  (1901):  21-28.  White 

On  the  Ruins  of  Dhlo-Dhlo,  in  Rhodesia.  By  Franklin  White.  IFil/i  Platet. 

These  ruins,  which  lie  some  50  miles  north-east  of  Bulawayo,  were  first  examined 
by  Dr.  H.  Sehlichter,  who  spoke  of  them  as  the  “  Mombo  ”  ruing,  from  the  name  of  the 
district.  Mr.  White  has  lately  made  a  plan  of  the  chief  of  them,  and  taken  pliotographs 
allowing  the  mode  of  construction  and  ornamentation  of  the  walls. 

Central  Africa.  B.S.G.  Marseille  25  {1901)  :  47-53.  Ronlet. 

Mission  du  Congo  au  Nil,  eonfe'rcnee  du  Commandant  Roulet. 

The  author  commanded  an  expedition  for  the  support  of  Marchand  in  1897. 

Congo  State.  Imp.  and  Asiatic  Quarterly  Rer.  12  (1901):  8G-10U.  Bourne- 

The  Congo  Free  State.  By  H.  R.  Fox  Bourne. 

Congo  State.  Moui-ement  G.  18  (1901) :  382-385.  Thonnar. 

Les  populations  errantes  de  I’Etat  du  Congo.  Far  Albert  Thonnar. 

An  extract  from  a  larger  work  lately  publisheil  at  Brussels. 
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East  Africa — Pemba.  O’Snllivan-Beare. 

Report  on  tho  Iiilaud  of  Pemba  for  the  year  1900.  Foreign  Office,  Annual  No. 
2653,  1901.  Size  9J  x  6,  pp.  26.  Plate.  Price  3^d. 

Tlie  year  1900  was  unfavourable  owing  to  the  Bcantiness  of  the  clove-crop  and  the 
low  prices  ruling.  Statistics  are  given  as  to  tlie  manumission  of  slaves,  the  greater 
number  of  whom  have  settled  on  ‘‘shambas”  upon  conditions  entered  into  with 
the  Arab  cultivators. 

Egypt.  Rnmbold. 

British  Trade  with  Egypt  during  the  years  1895-1900.  Foreign  Office,  Miscel¬ 
laneous,  No.  557,  1901.  Size  9J  X  6,  pp.  32.  Price  td. 

Eritrea.  71.S.G.  ita/inna  2  (1901) :  750-753.  - 

La  Sfera  d’intlnenza  italiana  in  Africa  nella  ‘  Spezial  Karte  von  Afrika’ di  Her¬ 
mann  llabenicht.  Map. 

The  map  shows  tho  frontiers  of  Eritrea  as  fixed  by  the  latest  agreements. 

Fernando  Fo.  fvo/on.  Z.  2  (1901):  191-194.  - 

Fernando  Poo. 

A  summary  of  our  present  knowledge  of  the  island. 

Madagascar.  Rev.  G.  49  (1!>01)  :  83-85.  - 

line  reconnaissance  an  plateau  <lc  I’.Vndroy,  et  au  Fanx-Cap  au  sud-est  dc 
Madagascar  (juin-juillet  1900).  Par  S.  L.  ll’ftA  Maps. 

Madagascar— Betsileo.  Antananarivo  Annual  6  (1900):  481-48.5.  Johnson. 

Betsileo,  Past  and  Present.  A  Twenty  Years’  Review.  By  II.  T.  Johnson. 
Madagascar — Imerina.  -Inlannnariro  AanHal  6  (1900) :  451-475.  Lord. 

The  Early  History  of  Imerina  based  upon  a  Native  Account.  By  T.  Lord. 

Madagascar — Sakalava.  Anlananarico  Annual  6  (^V.tOO)  :  408-437.  - 

Observations  on  the  Sakalava. 

Nigeria.  Monthly  Rev.  Z  (V.tOl)  :  til -IS.  Bindloss. 

Nigt.'ria  and  its  Trade.  By  Harold  Bindloss. 

North-East  Africa.  Crosby 

Notes  on  a  Journey  from  Zeila  to  Khartum.  By  Oscar  T.  Cro.»by.  (From  the 
Geographical  Journal  for  July,  1901.)  Size  10  x  OJ,  pp.  16.  Map  and  Illuttra- 
tion$. 

North-East  Africa.  Sacohi,  d'Ossat,  and  Millosevich . 

Seconda  Spedizione  Bbttego.  Studio  geologicosul  materiale  raccoltoda  M.S.acchi. 

G.  de  Angi’lis  d’Ossat  c  F.  .Millosevivli.  Roma,  1900.  Size  10  x  7,  j>p.  x.  aud  212. 
Map  and  Plalee.  Price  5«.  net. 

A  valuable  contribution  to  our  knowledgt;  of  tho  geology  of  Central  .Africa,  supple¬ 
menting  the  results  previously  published  in  the  work  of  Lieuts.  Vaunutelli  and 
Citerni. 

North-West  Africa.  Rtr.  G.  48  (1901)  :  451-462;  49  (1901)  :  1-12.  Cuny. 

La  comjuete  du  Touat  et  le  .Maroc.  Pur  General  L.  Cuny.  ^Vith  llluttratione. 

Upper  Nile.  Quarter/y  7iVr.  194  (1901):  I-.32.  - 

Negro  Nileland  and  Uganda.  H7t/(  Map. 

A  summary  ot  recent  work  on  the  upper  Nile. 

NORTH  AMERICA. 

Alaska — Altitudes.  B.  f  'n/ted  *'t<i/es  Geo/.  Sure.  No.  109  (1900) :  pp.  14.  Gannett 
Altitudes  in  Alaska.  Compiled  by  Henry  Gannett. 

The  height  of  Mount  McKinley  is  given  as  20,404  feet,  ns  determined  by  Mr. 
Muldrow  (see  Ijelow). 

Alaska— Mount  McKinley.  National  G.  Mag.  12  :  312-.'ll3.  Muldrow 

Mount  McKinley.  By  Robert  Muldrow.  With  Map. 

See  note  in  the  present  number  of  the  Journal  (p.  ,536). 

Bermuda.  Smith. 

Bermuda.  Rejiort  for  1900.  Colonial  Reports.  .Annual,  No.  322,  1901.  Size 
9J  X  6,  pp.  20.  Prire  IJd. 
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Canada— Britisli  Columbia.  - 

Annual  Report  of  the  Minister  of  Mines  for  the  year  en<ling  Jtlst  December,  1900. 
Being  an  account  of  Miniug  0()eration8  for  tJohl,  Coal,  etc.,  in  the  Province  of 
British  Columbia.  Victoria,  B.C.,  1901.  Size  10x7,  pp.  703-1027.  Map$  and 
llluitratioM. 

This  report  records  a  rapid  growth  within  recent  years  of  the  mining  industry  of 
British  Columbia.  A  general  map  shows  the  mining  (iistricts  of  the  province,  the 
northern  portion  of  which  is  shown  separately  on  the  l.irge  scale  of  0  miles  to  the  inch. 

Canada — Nova  Scotia.  Daly. 

The  Physiography  of  Acadia.  By  Reginald  A.  Daly.  Bulletin  Museum  Com¬ 
parative  Zoology  at  Hirvard  College,  vol.  xxxviii.  Geologicil  Series,  vol.  v. 

No.  3.  Cambridge,  Mass.,  1901.  Size  9J  x  0,  pp.  73-lOt.  Map  and  1‘latet. 

1‘ resented  by  the  Author. 

North  America— Bibliography.  Weeks 

B.  United  Stab  s  Geol.  Sure.  No.  172  (1900):  i)p.  142. 

Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology, 
and  -Mineralogy  for  the  year  1899.  By  Fred  Boughton  IVeeks 

North  America  Historical.  Chesnel. 

Uistoire  de  Cavelier  de  La  Salle.  Exploration  et  Conquete  du  Bassin  du  Missis- 
sipi.  D’Apres  les  Lettres  de  La  Salle,  les  Relations  presente-es  a  Louis  xiv.  en 
son  nom,  les  Relations  de  plusieurs  de  ses  eoiupagnons  de  vorage,  les  Actes 
ofBciels  et  autres  Documents  contemjrorains.  Par  P.  Chesnel.  Paris:  J.  Maison- 
ncuve,  1901.  Size  9J  x  5J,  pp.  228. 

Although  the  explorations  of  La  Salle  have  been  dealt  with  by  Margry  in  his  great 
collection  of  original  documents,  this  seems  to  Ire  the  tirat  full  and  yet  )H)j)ulur  account 
of  the  exploits  of  the  great  French  explorer  which  has  appeareil  in  his  own  country. 
It  may  be  placed  on  a  level  with  Parkman’s  well-known  work  on  the  same  subject. 

United  States.  B.  United  States  Geol.  Sure.  No.  174  (1900)  :  pp.  78.  Baker 

Survey  of  the  North-lVestern  Boundary  of  the  United  States.  1857-1801.  By 
Marcus  Baker,  li'iffc  Index  Map. 

A  historical  sketch  of  the  estahlishmcut  and  survey  of  the  boundary  between  the 
United  States  and  Canada  along  the  lorty-ninth  parallel. 

United  States.  B.  United  States  Geol.  Sure.  No.  171  (1900):  pp.  142.  Gannett. 

Boundaries  of  the  United  States  and  of  the  Sever.il  States  and  Territories,  with  an 
outline  of  the  History  of  all  im|Hirtant  changes  of  territory.  (Second  Edition.) 

By  Henry  Gannett.  With  Maps  and  JJiagrams. 

A  revised  edition,  brought  up  to  date,  of  a  previous  bulletin,  published  in  1885. 
United  States— Indiana — Caves.  Farrington. 

Observations  on  Indian  i  Caves.  By  Oliver  Cummings  Farrington,  i-h.d.  (Field 
Columbian  Museum.  Publication  53.  Geological  Scries.  Vol  i.  No.  8.)  Chi¬ 
cago,  1901.  Size  10  X  OJ,  pp.  247-2Gt5.  Illustrations.  I’resented  by  the  Field 
Columbian  Museum. 

United  States— Iroquois.  Ilev.  G.  49  (1901) :  58-70.  Tricoche. 

Les  deruiers  des  Iroquois.  Par  George  Nestler  Tricoche.  H’d/i  Map. 

United  States— Kentucky.  J.  SeWZ  G.  4  (1900) :  301-370.  Temple. 

Louisville :  a  Study  in  Economic  Geography.  By  Ellen  C.  Temple. 

An  instructive  study  of  the  working  of  geographical  forces  iu  a  city  typical  of  a 
large  percentage  of  the  cities  of  the  United  States. 

United  States— Msryland.  Shattuck 

Johns  Hopkins  Unirersity  Circular*  20  (1901 ) :  G9-75. 

The  Pleistocene  Problem  of  the  North  Atlantic  Coastal  i’lain.  By  George  Burbank 
Shattuck. 

On  the  recent  geological  history  of  the  coast  region  of  Maryland. 

United  States —Maryland.  _ 

Marylaml  Geological  Survey.  Eocene.  Baltimore,  190.1.  Size  lOJ  x  7,  pp.  332. 
Map  and  Plates.  Presented  by  the  State  Geologist,  Maryland. 

This  is  the  first  volume  of  a  contemplated  series  of  reports  dealing  with  the 
systematic  geology  and  pabeontology  of  Maryland. 
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United  States— Meteorology.  - 

U.8.  Department  of  Agriculture.  Weather  Bureau.  Report  of  the  Chief  of  the 
Weather  Bureau.  1898-99.  2  vole.  Washington,  1900.  Size  12  x  9,  pp.  (vol.  i.) 

248 ;  (vol.  ii.)  788.  LHagramt.  Fre$ented  by  the  V.S.  Department  of  Agriculture, 
Weather  Bureau. 

United  States — Montana.  Amtrican  J,  Set.  12  (1901) ;  1-17.  Weed  and  Firsson. 

Geology  of  the  Shonkin  Rag  and  I’alisade  Butte  Laccoliths  in  the  Highwood 
Mountains  of  Montana.  By  W.  II.  Weed  and  L.  V.  Pirsaon.  TFftfc  llluttratiotn. 

United  States  Observations.  - 

Astronomical,  Magnetic,  and  Meteorological  Observations  made  during  the  years 
1891  and  1892,  at  the  United  States  Naval  Observatory.  Washington,  1899.  Size 
12x9,  pp.  lx.  50,  58  ;  xxxii.  24,  01 ;  Ixii.  and  288. 

United  States  —Trade.  Hitchcock. 

Our  Foreign  Trade  in  Agricultural  Products,  1891-1900.  By  Frank  H.  Hitchcock. 
(U.R.  Dejiartnient  of  Agriculture.  Section  of  Foreign  Markets.  Bulletin  No.  23.) 
Washington,  1900.  Size  9J  x  0,  pp.  02. 

United  States— Trade.  Fortnightly  Jiet.  70  (1901):  01-75.  Taylor. 

Maritime  Kxpansion  of  America.  By  Benjamin  Taylor. 

United  States— Zinc  Industry.  Erskine. 

Zinc  Industry  in  the  United  States.  Foreign  Office,  Miscellaneous,  No.  550, 
1901.  Size  9J  X  0,  pp.  8.  Price  Jd. 

CENTRAL  AND  SOUTH  AMERICA. 

Antigas.  Monthly  lUe  itker  Rer.  29  (1901) :  105-107.  Alexander. 

The  climatology  of  Antigua,  W.I.  By  Wm.  II.  Alrsauder. 

Antigna.  Monthly  Weather  hev.  29  (lOOl):  108-173.  Kimball. 

The  seasonal  variations  in  the  climate  of  Antigna,  W.I.  By  II.  II.  Kimball. 
Argentine  Republic.  Betbeder. 

Memoria  del  Ministerio  de Marina  corre.'^pondiente  al  ejereicio  1900-1!M)1.  I’resen- 
tada  al  Honorable  I 'ongreso  dc  la  Nacion  jmr  el  Ministro  de  Marina,  Capitan  de 
Navi'o  Onofre  Betbeder.  Buenos  Aires,  1901.  Size  10.)  x  7,  pp.  52. 

Argentine  Republic.  B.S.G.  Italiana  2  723-744,798-814.  Cipolletti. 

Kepubblica  Argentina;  Territori  del  Rio  Negro  o  del  Rio  Colorado;  descrizione, 
sludi  idrolegici  e  projioste  di  colonizzazioni',  del  socio  ing.  Cesare  Cipolletti. 

Argentine  Republic.  Martinez. 

Manual  del  Viajero.  Baedeker  tie  la  Repiiblica  Argentina.  Por  Alljcrto  B. 
Martinez.  Buenos  Aires,  1900.  Size  OJ  x  4.J,  pj).  .\iv.  and  370.  Map,  Plant, 
anil  llluttraliont. 

This  guide  to  the  .Vrgeiitinc  Republic  is  iiroduceil  on  the  model  of  Baede'ser’s 
guides.  It  contains  an  intuMlnetion  giving  a  general  .summary  of  the  history,  getigraphy, 
inilustries,  etc.,  of  the  country;  an  aceonnt  of  the  city  of  Bueno.s  Aires,  its  public 
institutions,  etc. ;  anil  a  dt  tailed  account  of  the  jirincipal  routes  from  the  capital  to 
the  outer  lairders  of  the  republic.  The  arrangement  shows  here  and  there  some  con¬ 
fusion,  which  will  no  doubt  be  rectilieil  in  a  new  edition. 

Bolivia.  - 

Anexos  a  la  Memoria  del  Ministro  tie  relaciones  exteriores  y  Culto  presentada  al 
Coiigreso  ordiuario  dc  19U0.  La  Paz,  1991.  Size  11)  x  7.),  pji.  342. 

A  collection  of  documents  bearing  on  the  relations  of  Bolivia  with  other  States. 
Brazil.  Rhind. 

Financial  ami  Economic  Situation  in  Brazil.  Foreign  Office,  Miscellaneous,  No. 
558,  1991.  Size  9)  X  (1,  pp.  19.  Price  Id. 

Chile.  Fagalde. 

Magallanes  el  pais  del  i>orvenir.  Por  Alberto  Fagalde.  Tomo  Primero.  Val¬ 
paraiso,  1991.  Size  19)  X  7,  pp.  vi.  and  438.  Map,  Plan,  and  llluttraliont. 

The  first  jiart  of  this  woik  gives  a  useful  summary  of  the  history  of  discovery  in 
Southern  Patagonia;  the  second  an  account  of  the  recent  development  of  the  country, 
of  the  capabilities  of  which  the  author  bolds  sanguine  views. 
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Chile— Hydrography.  - 

Anuario  hidrografico  de  la  Marina  de  Chile.  Tomo  22.  Valparaiso,  1900. 

Size  10}  X  7,  pp.  38  and  516.  Charts  and  Diagrams.  Presented  by  the  Chilean 
Admiralty. 

Contains  several  papers  on  recent  surveys  of  the  Chilian  coasts. 

Cuba.  American  J.  Sei.  12  (1901):  33-41.  Peckham. 

Bituminous  Deposits  situated  at  the  South  and  East  of  Cardenas,  Cuba.  By  H. 

E.  I'eckham.  IFith  Sketch-maps. 

Haiti.  Pfterma/iH*  M.  47  (1901):  121-127.  Oentil-Tippenhauer. 

Beitrage  zur  Geologie  Hai'tis.  Von  L.  Gentil-Tippenhauer.  IV.  Die  Erzfund- 
statten  von  Terre-Xeuve  und  Gonaives.  H'ith  Map. 

South  America.  M.V.  Erdk.  Leipzig  (1900) :  27-115.  Arldt. 

Ueber  den  Paralleliemus  der  Kiisten  von  Sudamerika.  Von  Dr.  Theodor  Arldt. 
Map. 

A  note  on  this  pajKr  appears  in  the  Monthly  Record. 

AUSTRALASIA  AND  PACIFIC  ISLANDS. 

Australasia.  Orey. 

Australasia  Old  and  New.  By  J.  (irattan  Grey.  London  :  Hodder  &  Stoughton, 
1901.  Size  8  X  5},  pp.  xvi.  and  396.  Portrait.  Price  Is.  Cd.  Presented  by  the 
Publishers. 

The  autlior  has  written  this  book  with  a  view  to  combating  the  ignor.ince  on 
Australasian  ailairs,  which  he  considers  to  prevail  in  this  country  on  tlie  part  of  the 
general  public.  In  it  he  truces  the  history  of  the  colonies  from  their  first  treginnings 
down  to  the  ojwning  of  the  present  century,  and  endeavours  to  present  a  clear  picture 
of  their  present  condition  and  prospects,  llis  views,  which  are  ex|)re^scd  without 
reserve,  will  doubtless  not  meet  with  approval  in  some  quarters,  but  the  book  should  be 
of  use  in  directing  attention  to  the  many  important  problems  awaiting  solution  in  the 
new  common wealtli  and  adjacent  countries. 

Australia  and  Pacific.  B.  Comity  I’ Asie  Franraise  I  134-141.  Leroy-Beaulieu 

L’Australie  et  le  l*acifique  :  Les  forces,  les  faiblcsses  et  les  pretentions  de  la 
fe'dcraliou  au.stralieunc.  Par  Pierre  Leroy-Beaulieu. 

Australia  and  Pacific.  Schanz. 

Australicn  und  die  Siidsee  an  der  .Jahrhundertwende.  Kolonialstudien  von  Moritz 
Schanz.  Berlin:  W.  Siisserott,  1901.  (London:  Williams  &  Xorgate.)  Size 
10  X  6J,  pp.  326.  Illustrations.  Presented  by  the  Publisher. 

The  author  places  la-fore  the  German  public  a  clear  account  of  the  Australasian 
colonies,  their  history,  resources,  present  comlition,  scenery,  etc.,  with  chapters  on  Fiji, 
Tonga,  and  Samoa.  The  work  will  Im  useful,  outside  (iermuny,  as  a  com|)endium  ot 
information  on  the  countries  dealt  with,  the  collection  of  which  might  otherwise  Im  a 
work  of  some  trouble.  It  is  excellently  illustrated  with  views  of  scenery,  etc. 

Australia  and  Tasmania— Ornithology.  North. 

Australian  Museum,  Sydney.  Special  Catalogue  No.  1.  Nests  and  Eggs  of  Birds 
found  breeding  in  Australia  and  Tasmania.  By  Alfriai  J.  Nortli.  Second  Edition 
of  Catalogue  No.  xii.,  entirely  re-written,  witli  additions.  Part  i.  Sydney,  1901. 
Size  12}  X  10,  pp.  3*1.  Illustrations.  Presented  by  the  Australian  Museum,  Sydney. 
The  first  instalment  of  an  important  work  on  .Australian  Ornithology.  It  is  pro¬ 
duced  ill  excellent  style,  and  is  not  by  any  means  a  mere  catalogue,  hut  contains  much 
information  as  to  the  birds  and  their  habits,  as  well  as  their  nests  and  eggs. 

POLAR  REGIONS. 

Antarctic.  Bernacehi. 

To  the  South  Polar  Regions.  Expedition  of  1898-1900.  By  Louis  Bernacehi. 
London:  Hurst  &  Blackett.  1901.  Size  9  x  6,  pp.  xvi.  and  348.  Charts  ami 
Illustrations.  Price  12s.  net.  Presented  by  the  Publishers. 

This  will  be  specially  noticed. 

AnUrctic.  Jl.S.G.  Italiana  2  (1901) :  653-658.  Faustini- 

La  “  Groenlandia  del  Sud.”  Nota  del  socio  A.  Faustini. 

Discusses  the  question  of  tlie  “  New  South  Greenland  ”  reported  by  the  American 
whaling  captains  Johnson  and  Morell.  The  writer  thinks  it  quite  (lossible  that  a 
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higher  latitude  was  reached  by  these  than  by  their  successors  in  the  region  in  question 
(48®  10'  W.). 

AnUrotie— Belgian  Expedition  Qribnndi 

lliv.  G.  Jtaliana  8  (1901) :  345-355,  449-460. 

II  primo  svemo  nelle  regioni  pulari  antartiche.  Alcuni  risultati  scicntifici  della 
spedizione  antartica  Ix^lgii  (A.  De  Geilache)  1897-1899.  Nota  del  Prof.  Pietro 
Gribaudi. 

Arctic — Auroras.  Monthly  Weather  Rev.  29  107-115.  Baldwin. 

Auroral  observations  on  the  Second  Wellmann  Expedition  made  in  the  neigh- 
boiirliood  of  Franz  Josef  Land.  By  E.  B.  Baldwin.  Aho  separate  copy,  pretented 
by  the  Author. 

Arctic — Jan  Mayen.  Uihang  Srentk.  A.  Handtingar  26  (1900),  (No.  13) :  16.  Dnsen. 

Beitrage  zur  Flora  der  insel  Jan  Mayen.  Von  P.  Dusen.  With  Plate. 

Greenland.  Nathorst. 

Bidrag  till  nordiJstra  (ironlands  geologi.  Af  A.  G.  Natliorst.  (fieol.  Foren. 
Fiirhundl.,  No.  207,  lid.  23,  Haft  4.)  Size  8J  x  5J,  pp.  275-306.  Map  and  Platet. 
Pretented  by  the  Author. 

Greenland.  P. A.  Nat.  Sci.  Philadelphia  M  (\90l):  144-168.  Ortmann. 

Crustacea  and  Pvenogonida  collected  during  the  Princeton  Expedition  to  North 
Greeulaml.  By  i)r.  A.  E.  Ortmann. 

Greenland.  P. A.  Nat.  Sci.  Philadelphia  bZ  169-181.  Rankin 

Echinoderms  collected  off  the  West  Coast  of  Greenland  by  the  Princeton  Arctic 
Ex]ieditiou  of  1899.  By  Walter  M.  Kaukin. 

PHYSICAL  AND  BIOLOGICAL  GEOGRAPHY. 

Denudation.  Naturw.  Wochentehri/t  16  (lOOl"):  369-373.  Passarge 

Ueber  Winderosion.  Von  Dr.  S.  Passarge.  With  Illuttrationt. 

Geomorphology.  Ann.  G.  10  (1901):  289-294.  Martonne. 

Fjords,  cirejues,  vallees  ali)ines  et  lacs  subalpins.  Par  M.  Emm.  de  Martonne. 

Graeity.  N/tzl*.  .4.  IF.  H'ien  108  (Abth.  Ila.)  (1899) :  697-766.  Stemeck. 

I’ntersucliungeii  iiber  den  Zusamiiienhang  der  Schwere  unter  der  Erdoberflacho 
niit  der  Teniperatur.  Vou  Oberst  Robert  v.  Stcrneck. 

Meteorology.  Q./.  Gtoloji.  57  (1901):  405  -478.  Harmer. 

The  Influence  of  the  Winds  upon  Climate  during  the  Pleistocene  Epoch :  a 
Palffiometeoriilogical  Explanation  of  some  Geological  Problems.  By  F.  W. 
Harmer.  With  Chartt. 

Mr.  Harmer’s  suggestions  were  first  brought  forward  at  the  Bradford  meiting  of 
the  British  .VsBociation  (cf.  Journal,  v(d.  xvi.  p.  446). 

Oceanography.  Monaco. 

Notes  di-  Ge'ographie  Biologi(|ne  Marin<'.  Communication  faite  au  VII"'"'  Congres 
International  df  Gi-ograpliie  a  Berlin  eii  1899.  Par  S.  A.  S.  Albert  I.,  Prince  de 
Monaco.  (Sonderalslruek  aus  den  Verhandlungen  des  VII.  liiternationalen  Geo- 
graphen-Kongrt sses  in  Berlin,  1899.)  Berlin,  1900.  Size  10  X  6J,  pp.  312-322. 

Oceanography — Baltic.  Ann.  H ydrogruphie  29  {\96\) :  226-231.  Knndsen. 

Der  Inltischc  Strom  und  der  Salzgehalt  im  Kattegat  und  im  westlicheii  Theile 
derOstsee.  Von  .Martin  Knudsen. 

Oceanography— Fauna.  Monaco 

Re'sultats  des  Campagnes  scientifiques  accomplies  sur  son  yacht  par  Albert  P' 
Prince  Souverain  de  .Monaco  ])ublies  s^ms  sa  direction  avec  le  concours  de  M. 
Jules  Richard.  Fasc.  xvii.  CepImloiKsles  provenant  des  campagnes  de  la 
Prinreue- Alice  (18!H-1897).  Par  Louis  Joubin  (|ip.  136).  Fasc.  xviii. 

Ilydraires  provenant  des  campagnes  de  Vllirondelle  (1886-1S88).  Par  Camille 
Pictet  et  Maurice  Bedot  (pp.  58).  Imprimerie  de  .Monaco,  1900.  Size  14  x  11 
Platet.  Prevented  by  Il.S.ll.  the  Prince  of  Monaco. 

Oceanography— Methods.  B.S.G.  Com.  Bordeaur  27  (1901):  173-17.S.  Thonlet. 

Sur  Ic  mode  de  recolte  des  e'chantillons  dii  sol  sous-marin.  Par  J.  Thoulet. 
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Voleanoes.  M.V.  Erdh.  Lei ptig  (1900):  1-26.  Wagler 

Dir  OeographiBche  Vrrbruitung  der  Vulkane.  Bcmerkuiigen  zu  den  Karten  utMT 
di(!  gi-ograpbiaohr  Vcrbreitung  d«-s  VulcaniamuB.  Von  Dr.  C.  W.  Waglrr.  Mape. 

A  note  on  this  pni)er  appears  elsewhere  (p.  540). 

ANTHEOPOOEOORAPHT  AND  HISTOBICAL  OEOQBAFHT. 

Colonisation.  Ret.  O.  48  (1901):  241-2.53,  433-450 ;  49  (1901):  07-123.  Bmgiere. 
L’expansion  euro|)^eune  )>cndant  le  XIX*"  sibcle.  Pur  F.  Brugiere. 

Colonisation.  Kolon.  Z.  2  (1901) :  223-225.  Keineoke 

Kolonisatorische  Aufgaben.  I.  Hi-bung  der  Produktion  der  Eingeboreneu.  Von 
G.  Meinecke. 

Commercial  Oeography.  Nautical  Mag.  "10  (1901) :  442-149.  Turner 

The  World’s  Great  Ports.  !$)•  W.  'I'urner. 

Tlie  writer  calls  attention  to  the  enormous  strides  made  within  recent  years  by  thi- 
port  of  Hamburg,  which  in  1000  for  the  first  time  stood  first  of  all  the  ports  of  thi' 
world  in  the  over-sea  trade. 

Commercial  Geography — Coffee.  La  G..  B.S.O.  Parit  3  (1901)  :  471-488.  Lecomte 
La  Culture  du  cafe  dans  le  mon<lc.  Par  H.  Lecomte.  With  Maps. 

Man  and  the  Ocean  G.Z.  7  (1901):  241-25i>.  Kirchhoff 

Dus  Meer  im  Leben  der  Volker.  Vortrag,  gehalten  am  Institut  fiir  Meereskunde 
zu  Berlin.  Von  Alfred  Kirchhoff. 

Mountain  Passes.  B.  American  G.S.  33  (1901)  ;  124-137.  191-203. 

Mountain  Passes.  A  Study  in  Anthropogeography.  By  Ellen  C.  Semple 
See  note  in  .Journal  for  September  (p.  316). 

National  development.  Rev.  G.  Ituliana  i  (1901):  432-448. 

La  Base  economica  delle  conquiste  geografichc.  Xota  di  llenato  Biasutti 
On  the  influence  of  economic  factors  on  the  expansion  of  |)eople8. 

GENERAL. 

Bibliography.  Raveneau. 

Dixieme  Bibliographie  (feographhiue  Annuelle.  19<M),  publie'e  sous  la  direction  do 
Ixjuis  Baveneau.  Annales  de  Geographic,  Xo.  53,  10'  Anne'e,  15  Septembre  1901. 
Paris  :  Armand  Colin.  Size  10  x  6J,  pp.  320. 

This  latest  volume  of  the  useful  geograpliical  bibliography  contains  the  titles  of 
908  works  or  papers,  most  of  which  are  analyzed  at  greater  or  less  length. 


Semple 


Biasutti 


NEW  MAPS. 

By  £.  A.  REEVSS,  Map  Ourator,  B.G4.8. 

EUROPE. 

England  and  Wales.  Ordnance  Survey. 

Ordnascb  SfiiVEY  OF  ENGLAND  AND  Wales:  Revised  sheets  published  by  the 
Director-General  of  the  Ordnance  Survey,  Southampton,  from  Sei)tember  1  to  31, 
1901. 
l-inch : — 

With  hills  in  brown  or  black :  131.  l:!7,  118,  169.  193.  19.5,  211,  229  (engraved), 
1*.  each.  Printed  in  colours :  10,  20,  23,  175,  181,  182,  184,  188,  Is.  each. 
Pembroke.  228,  245  (combined).  Is.  64. 

Towns  and  country  around,  witli  roads  printed  in  colour;  Wolverhampton,  Is.  3d. 
6-ineh — County  Maps : — 

Bedfordshire,  26  s.w.,  27  s.w.,  3*)  n.e.,  33  s.w.,  34  n.b.,  35  n.w.,  n.e.  Cumberland, 
23  N.E.,  31  N.w.  Derbyshire,  45  sw.,  47  n.w.,  n.e.,  s.w.,  48  s.w.,  49  8.E.,  57  s.e. 
Glamorganshire.  13  n.w.,  43  8.E.,  47  n.w.  Merionethshire,  1  s.w.,  s.e.,  6  N.w.,  n.e.. 
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7  N.W..  N.*.,  8  N.W.,  X.E.,  8.W.,  8.E.,  11  8.E.,  l‘.i  8.W.,  8.K.,  13  N.E.,  14  N.W.,  15  8.E.,  16 
N.E.,  18  8.E.,  13  s.E,  20  N.E.,  8E.,  21  N.W.,  8.W.  MonmoTithfhira,  17  n.w.,  37  8.E., 
Morthunptonthire  (1  n.k.  and  2  n.w.).  Staffordshire,  22  8.E ,  23  n.w.,  n.e.,  s.e.,  24 
N.E.,  B.E.,  25  N.W.,  8.E.,  26  N.W.,  N.E.,  8.W  ,  31  8.W.,  32  8.E.  Wiltshire,  32  s.w.,  38 
8.E.,  44  8.E.,  45  8.W.,  54  8.E..  57  N.E.,  8.E.,  58  N.W.,  8.W.,  63  8.E.,  70  8.E.  Is.  each. 

25-inch— County  Maps : — 

Cardiganshire,  II.  3,  7.  Derbyshire,  LVII.  1  ;  LIX.  .3.  7,  8,  10,  11,  12,  15.  16; 

LX.  3,  8,  11,  13,  14.  15;  LXI.  2,  5;  LXII.  4,  8;  LXIII.  1.2,  3,  9.  Dorsetshire. 

I.  10,  14.  15;  II.  9;  III.  4;  IV.  2,  6,  15;  VIII.  2.  4.  7.  8,  11,  12,  15,  16:  IX.  4 
(6  and  111),  7.  8,  9  (Hi  and  6).  11.  12.  13,  14,  15,  16;  X.  1,  5,  6,  9.  10,  13;  XIV.  3, 

4;  XV.  1,2.3,  4,5,  6,  7.  8,  9:  XVI.  1,  2,  5;  LI.  (2  and  3).  Huntingdonshire. 

I.  12,  16 :  IV.  4  :  V.  1,  2.  8  ;  VI.  9,  13,  14 ;  IX.  7 :  X.  1,  5,  6.  7.  10,  13,  14 ;  XIII. 

4,  8,  16:  XIV.  1.  2,  .3,  .5,  9,  1(1,  11.  13;  XVII.  8.  12,  16  ;  XVIII.  1.  3.  5,  6,  7,  Hi  ; 
XX.  (2  an.l  1),  4,  6,  7,  8,  Hi,  11,  12;  XXL  1,  2.  7,  10,  11,  13,  16;  XXII.  3,  .5,  6,  7, 

8.  9;  XXV.  1,  2,  3,  4.  5,  7,  8.  9,  12.  16;  XXVII.  4.  Monmouthshire,  VIII.  14; 

XL  9;  XIV.  5,  7,  8,  9,  11,  13,  15  ;  XVIII.  10;  XIX.  15;  XX.  1,  2,  .3,  .5.  6,  S.  9, 

10,  12,  13,  14.  15;  XXII.  12:  XXIII.  3,  11.  12;  XXV.  3;  XXVIL8;  XXVIII. 

9,  13.  14;  XXIX.  5,  13,  16;  XXXIII.  3,  7,  11  ;  XXXIV.  2.  3,  4,  6,  8.  9,  10,  11, 

12.  13,  14.  Montgomeryshire,  X.  8,  12;  XI.  6;  XIII.  13;  XIV.  8.  9.  10,  II.  12; 
XV.  9,  10,  11 ;  XIX.  8,  9,  10,  11,  12,  13.  14,  15  ;  XX.  9,  10,  11,  12,  13;  XXL  2. 

3,  5.  6,  7,  10;  XXVI.  1.  2.  3.  5.  6,  9.  10.  11 ;  XXXII.  3  Shropshire,  V,  12 :  VI. 

5,  6.  7.  9.  10,  13;  VII.  14,  15;  VlII.  13,  14,  15,  16;  IX.  13;  XII.  12.  14.  15; 
XIII.  1,  5,  9,  13;  XVIII.  8,  12;  XIX.  2,  .3,  4,  6,  8;  XX.  1,5,  13.  15;  XXV.  8; 
XXVI.  .3.  4,  6.  Staffordshire,  XXXVII.  7;  XXXVIII.  10,  13;  XL.  16:  XLI. 

1;  XLVII.  3.  7.  10.  11,  15:  LIII.  4,  8;  LIV.  9.  WUtshire,  LXIII.  10,  14; 
LXIV.9;  I.XVI.  11,15;  LXVIII.  3,4,8,  12,  16;  LXIX.  13;  LXXIII.  .5.9.  13; 
(LXXIV.  1  and  LXXIV.\.  4);  LXXIV.  5,  6.  8.  10.  11,  12,  14,  15;  (LXXIVa.  4 
and  LXXIV.  1);  LXXV.  2  (5  and  6);  I.XXVII.  6,  8.  lo,  12.  14,  1.5,  16; 
LXXVllI.  .5.  3s.  each. 

{E.  Hanford,  London  Agent.) 

England  and  Wales.  Bartholomew. 

Plan  of  Manchester  and  Salford.  By  J.  Bartholomew.  Scale  1  :  10.560  or  6  inches 
to  1  stat.  mile.  London  :  W.  11.  Smith  &  Sous,  1901.  I’rice  28.  Presented  by 
Messrs.  J.  Biirtholoineie  it  Co. 

This  is  a  new  edition,  with  roads,  etc.,  added  to  bring  it  up  to  date. 

England  and  Wales.  Johnston. 

Cycling  and  Automobile  Map  of  London  and  the  North.  Scale  1  :  190,080  or 
3  stat.  milts  to  an  inch.  London  &  Kdinburgli :  W.  A-  A.  K.  .lohnston. 
Price  Is.  M.  each  sheet.  Presented  by  the  Publishers. 

Another  of  W.  A  A.  K.  .luhnstou’s  cycling  maps  of  districts  round  London, 
prcpareil  from  their  “Three  Miles  to  an  Inch”  inapof  Kngland  and  Wales.  It  includes 
the  country  from  Croydon  on  the  south  to  about  live  miles  beyoml  Huntingdon  on  the 
north,  and  from  Maiilenheatl  on  the  west  to  Chatham  on  the  east.  Tlie  principal 
roatls  arc  shown  in  ted,  and  circles  are  drawn,  with  Loudon  as  a  centre,  at  intervals 
of  three  miles. 


ASIA. 

Asiatic  Bussia  Bussian  Government. 

Map  of  the  Southern  Frontier  Regions  of  Asiatic  Russia.  Scale  1  ;  1,168,031  or 
18'4  stat.  miles  to  an  inch.  Sheet  2,  Astrakhan  and  Orenburg.  5Iilitary 
Topographical  Uepartment.  St.  I’etersbuig.  1901. 

According  to  tlie  index,  this  map  is  now  nearly  completed,  there  brflng  only  two 
more  sheets  to  be  published.  The  shiet  just  issued  embraces  the  region  bttween 
Simbirsk  on  the  north  and  the  C.ispian  on  the  south,  and  between  the  S'olga  on  the 
west  and  I'fa  on  the  cast. 

China.  Quarter-Master  General’s  Department.  Simla. 

Preliminary  Map  of  the  Cliina  Field  Force.  Scale  1  ;  126.720  or  2  stat.  miles  to 
an  inch.  (Quarter-Master  Oenerars  Department,  Intelligence  Branch,  Simla. 
Zincographed  at  tlie  Survey  of  India  Offices,  Calcutta,  August,  1901.  Preserded 
by  the  Assistant  Quarter-Muster  Geiural.  Intelligence  Branch,  Hindu. 

The  area  included  in  this  map  is  approximately  from  35  miles  to  the  west  of  Pekin 
to  the  Gulf  of  Pe-chili,  and  from  40°  16’  N.  lat.  to  Tientsin  and  Takn.  It  consists 
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altogether  of  seyentcen  sheets  and  an  index,  according  to  which  it  appears  that  it  is 
the  intention  at  some  future  date  to  extend  the  limits  of  the  map.  It  is  a  rough 
zincograph  in  black  and  white,  but  contains  a  great  deni  of  detailed  information, 
which  has  been  brought  together  from  all  available  sources. 

Formosa.  Japanese  Government. 

Map  of  Formosa.  Scale  1 :  400,000  or  0  3  miles  to  an  incli.  The  Survey  Depart¬ 
ment,  Tokio.  Vretenied  by  the  Director  of  Japanese  Surreys.  Tokio. 

Since  Formosa  was  taken  over  by  Japan,  considerable  progress  has  been  made  with 
the  surveys  and  mapping  of  the  island.  In  addition  to  the  1 :  ‘i00,(H)0  map,  there 
has  now  l^en  published  the  map  here  mentioned,  which  is  a  reduction  of  the  former 
on  half  the  scale,  in  six  sheets.  The  lettering  is  in  native  characters, 

Indian  Government  Surveys.  Surveyor-General  of  India. 

India,  32  miles  to  an  inch.  Third  edition,  1808  (additions  and  corrections  to  1900). 

6  sheets.— Railway  map  of  India,  48  miles  to  an  inch,  1901.  4  sheets. — Railway 

System  of  India,  50  miles  to  an  inch,  1901. — India,  04  miles  to  an  inch,  1901.  4 
sheets. — Lower  Provinces  Revenue  Survey.  1  mile  to  an  inch.  Sheet  7,  District 
Pumeab,  Additions  to  1897,  1900. — Bengal  Survey,  1  mile  to  an  inch;  sheet  171, 
District  Durbhunga,  Seasons  184C-49,  19IHI;  sheet  209  (first  edition).  Seasons 
1861-67  and  1881-89,  District  Darjeeling,  1901  ;  sheet  270  (first  edition).  District 
Darjeeling  and  Jalpaiguri,  Seasons,  1858-59,  61-67,  and  79-83,  1901;  sheet  368, 
District  Mymensingb,  Seasons  1854-56,  1901. — Bombay  Survey,  1  mile  to  an  inch, 
sheet  232  (second  edition).  Districts  Poona  and  Ahmednagar,  Seasons  1878-79. 
19(HI. — District  Buldana  (Hyderabad  assigned  districts).  8  miles  to  an  inch,  1901. 

— Central  Provinces,  index  map  showing  Cadastral  Surveys,  19<)1 ;  index  map 
showing  Forest  Surveys,  1901.  Index  to  the  Standard  Sheets  of  Upi)or  and  Lower 
Burma  (new  series),  19(H.  Presented  by  H.M.  Secretary  of  State  for  India,  through 
the  India  Office. 


AFRICA. 

Natal.  Simpson 

Xew  Military  Map  of  the  Colony  of  Natal.  Compiled  for  Gen.  Sir  Redvers 
Buller,  V.C.,  g.c.b.,  g.o.c..  Natal  Field  Force.  Published  under  the  authority  of 
Lieut.-C)olonel  A.  £.  Sandbach,  k.k..  Natal  Field  Force ;  Ca])tain  11.  C.  Simpeuu, 

N  V.R.,  F.i.i).,  OflScer-in-charge  of  Mapping  Section  F.I.D.,  Maritzburg.  Durban  k 
Pietermaritzburg :  P.  Davis  k  Sons ;  London :  E.  Stanford ;  Edinburgh  :  John 
Bartholomew  &  Co.  Price  £2. 

In  the  title  this  is  statetl  to  be  a  map  of  Natal,  but  it  also  includes  consider¬ 
able  portions  of  the  surrounding  colonies.  It  has  been  specially  compiled  for  military 
purposes,  and,  although  the  style  in  which  it  has  been  produced  is  dt-cidedly  rough, 
the  best  available  information  has  evidently  been  utilized.  In  addition  to  the  (mints 
fixed  by  triangulation,  information  has  been  supplied  by  local  residents,  railway  survey 
engineers,  and  others,  while  full  advantage  has  been  taken  of  otlicers’  reconnaissances 
and  sketches.  Natal  is  from  plans  and  surveys  in  the  office  of  the  Surveyor-General 
of  the  colony,  and  from  information  furnished  by  local  surveyors  and  others,  while 
north  of  the  Tugela  Major  Grunt’s  map  has  been  made  use  of.  The  (sirtion  of  the 
Transvaal  included  is  from  <  'aptain  Sim(>soa’s  own  surveys,  an<l  from  those  obtained 
from  the  Surveyor-General's  office,  Pretoria.  This  map  is  doubtless  the  most  complete 
and  up-to-date  that  has  hitherto  been  published,  but  it  is  to  be  hoped  that  before  long 
it  will  be  8U|>erseded  by  a  regular  trigonometrical  survey.  When  complete  the  map 
will  consist  altogether  of  eight  sheets,  six  of  which  are  already  published. 


AMERICA. 

North  America.  Rand,  McNally  A  Co. 

Indexed  Pocket  Ma]>s  of  British  Columbia,  scale  1 : 2,497,680  or  38  stat.  miles  to 
an  inch  ;  California,  scale  1  : 1,964,160  or  31  stat.  miles  to  an  inch  ;  and  Colorado, 
scale  1 : 1,000,000  or  15’8  stat.  miles  to  an  inch.  Rand,  McNally  &  Co.  Chicago 
and  New  York,  1901.  Price  $0.25  each.  Presented  by  the  Publisher. 

These  are  new  eilitione.  It  is  to  be  regretted  that  they  are  so  roughly  executed 
and  indistinct,  for  they  contain  much  useful  information.  In  the  place  lists  accom- 
(lanying  the  maps  of  California  and  Colorado,  the  populations  are  given  according  to 
the  census  returns  of  1900. 
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OENESAL. 

French  Colonies.  Pelet. 

Atlas  <lee  Colonies  Francjnises.  Driest-  par  ordre  du  Miniature  des  Colonies.  Par 
Paul  Pelft.  Paris  :  Arinand,  Colin  &  Cie.  Livrai^ons  7.  Price  3  franct. 

The  seventh  part  of  this  atlas,  which  has  just  been  issued,  contains  a  map  of  Mada¬ 
gascar  in  four  sheets,  on  the  scale  of  1  : 2,000,000,  in  addition  to  which  there  are  many 
insets  of  neighbouring  islands  on  enlarged  scales.  Althous'h  only  recently  published, 
the  map  is  dated  Jauuary,  1900,  and  is  consequently  in  some  parts  already  behind  the 
times  as  regards  the  geographical  information  it  contains.  This  is  es{>eeially  notice¬ 
able  in  the  south  of  the  island,  where  the  map  published  this  year  by  the  Service 
Cieographique  du  Corps  d’Oecupation  gives  a  good  deal  of  information,  although  the 
region  is  left  almost  a  blank  on  this  map. 


CHARTS. 


Admiralty  Charts.  Hydrographic  Department,  Admiralty. 

Charts  and  Plans  published  by  the  Hydrographic  Department,  Admiralty,  during 
July  and  August,  1901.  Presented  by  the  Hydrographic  Department,  Admiralty. 

No.  Inchee. 


3191  m  =  fi-9 

3158  m  =  1-4 

3159  m  =  14 
3100  m  =  1-4 
3203  m  =  10 
3194  m  =  0-72 
3210  m  =  2-9 

307  m  =  0-2 


England,  east  const : — River  Thames,  Woolwich  to  Erith.  2s.  6d. 
Norway,  south  coast: — Nevlunghavn  to  Torbiornskier.  3s. 
Norway,  sfnith  coast : — Torbidrnrkier  to  .Tceloen.  3s.  Od. 

Norway,  soutli  coast : — Torbiornskier  to  Rauo.  2s.  6d. 

Spitsbergen  Magdalena  bay  to  Red  bay.  2s.  Gd. 

Denmark  Copeidiagen  road  and  harl>our.  2s. 

Plans  in  the  gulf  of  (ienoa : — Rapallo  bay.  Is.  6d. 

River  St.  Lawrence : — West  point  of  Anticosti  to  Saguenay  river. 


2i>.  6d. 

904  m  =  2'9  Cuba  Guantanamo  bay.  2s.  6d. 

138((  m  =  30  Cuba; — Nipe  bay.  2s. 

443  m  =  7  0  Cuba  : — Santiago  harbour.  2s.  6d. 

1504  m  =  5’8  Mosquito  coast ; — Blewtield  lagoon.  2s.  6d. 

3195  Celelios,  north  coast : — Pauang  to  Pulo  Motuo.  2s. 

3208  m  =  0'5  Solomon  islands : — New  Georgia.  Is.  6<1. 

2294  m  =  0  0  Sandwich  islands : — Pearl  river  and  lochs.  2s.  6<i. 

2091  Africa,  south-west  coast; — Table  bay  to  Donkin  bay.  Plan 

added : — Lambert  bay, 

(/.  D.  Potter,  Agent.) 


Charts  Cancelled. 

No.  Cancelled  by  Xo. 

300  Plan  of  Magdalena  bay) 
to  Foul  bay  on  this  sheet.  |  „  , 

3020  PlanofanchoragebetweenV^^^  plan.  .  , 

Vogel  Sang  and  Cloven  cliff|  Magdalena  bay  to  Red  bay . .3203 

on  this  sheet.  j 

157  Plan  of  Portofino  on  thislNew  plan. 

chart.  J  Rapallo  bay . 3210 

307  Magpie  bay  to  pt.int  des) 

sS’Spe  Chatte  to  Bic  islan.l,  (  S‘'S«enay  river  307 

98  Plan  of  port  of  Guan-lNow  plan. 

tanamo  on  this  sheet.  /  Guantanamo  bay . 904 

423  Plan  of  jxirt  Nijie  on  thislNew  plan. 

sheet.  /  Nipe  bay  (eastern  part) . 1380 

443  Port  of  Santiago  de  Cuba.!  New  plan. 

)  Santiago  harbour . 443 

|New  plan. 


El  Portillo. 

1504  Blewfield  lagoon. 

1782  Lautau  to  Lankit  islands. 


Blewfield  lagoon . 1504 


Charts  that  have  received  Important  Corrections. 

No.  1188,  The  World  : — Coal  and  telegraph  chart.  2007,  Scotland,  west  coast : — 
River  Clyde  from  Dumbarton  to  Glasgow.  62a,  Channel  islands;— Jersey.  2100, 
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Channel  islands  Plateau  des  Minquiers.  122,  Netherlands : — Mouths  of  the 
Maas.  2322,  Netherlands  : — ScLereningen  to  Ameland,  inelmling  the  Zuider  Zee. 
2593,  Netherlands : — Ameland  to  Jade  river.  2308.  Norway,  west  coast : — Brand 
fiord  to  Leka.  2751,  Spitsliergen.  300,  Anchorages  on  the  west  and  north  coasts 
of  Spitsbergen.  26C9b,  Channel  islands.  1317,  Balearic  islands; — Majorca  and 
Minorca.  2157,  Sardinia: — Maddalena  and  adjacent  islands.  199,  Adriatic: — 
Brindisi  to  Ortona.  1483,  Adriatic:— Channels  to  Venice.  2701,  Adriatic:— 
Gulf  of  Cattaro  to  Corfu.  271,  Newfoundland  .-—Cape  Onion  to  Hare  Ittiy.  1734, 
Newfoundland :— St.  Julien  island  to  Hooping  harbour.  280,  Newfoundland: — 
Notre  Dame  bay.  2775,  North  America,  Kiver  St.  I.awrcnce: — Point  Pizeau  to 
Frechette  island.  98,  Places  on  the  south  coast  of  Cuba.  2512,  Vancouver 
island  : — Nanaimo  harbour  and  Departure  bay.  6b,  Gulf  of  Aden,  western  portion. 
100a,  Gulf  of  Aden  : — Ras  Galwe'ni  to  lias  Hafiin.  8t;,  Red  sea,  sheet  V.  2134, 
Borneo  : — Muira  harbour  and  apfiroaches  to  Bruni  river.  2193,  Anchorages  be¬ 
tween  Mindanao  and  Celebes.  2562,  China,  south  coast  .—Canton  river.  3026, 
China,  south  coast: — Macao  to  Pedro  Blatco.  118n,  Cliina,  south  coast:- Ap¬ 
proaches  to  Hong  Kong.  1602,  China,  north-east  coast ; — Approaches  to  the  Yang- 
tee  Kiang.  1203,  Japan  : — Uraga  harbour.  !t51,  Japan  : — Kii  channel  to  Owasi 
bay.  3155,  Australia,  east  coast : — Flinders  group.  983,  North  Pacific : — 
Marshall  islands. 

{J.  D.  Potter,  Agent.') 

North  Atlantic  Ocean  and  Mediterranean  Sea.  Meteorological  Office,  London. 

Monthly  Pilot  Chart  of  the  North  Atlantic  Ocean  and  Mediterranean  Sea  for 
September  and  October,  1901.  London  Jlcteorological  Ollice.  Price  tid.  Pre¬ 
tented  by  the  Meteorological  Office. 

n.S.  Charts.  U.S.  Hydrographic  Office 

Pilot  Chart  of  the  North  Atlantic  Ocean  fiT  Septeralrer,  and  of  the  North  Pacific 
Octan  for  September  and  October,  1901.  II. S.  Hydrographic  Office,  Washington, 
D.C.  Preteided  by  the  U.S.  Hydrographic  Office. 


FHOTOORAFH8. 

Pacific  Islands.  Booney. 

An  Album  of  fifty-three  photographs  of  people  ancl  scenery  of  New  Britain  and 
New  Ireland,  etc.,  by  the  Rev.  Isaac  Rooney.  Pretented  by  the  Rev.  liauc  Rooney. 

An  interesting  scries  of  photographs  measuring  almut  7x5  inches.  They  are  well 
taken,  and.  ns  will  be  seen  by  the  ti'lcs,  tbirty-tliree  represent  types  of  natives,  whilst 
the  remainder  principally  illustrate  cbaracteristic  scenery  and  mission  stations. 

(1)  Port  Hunter,  Duke  of  York  island  ;  (2)  New  Ireland  sce  nery  ;  (3)  Port  Hunter, 
looking  north;  (4)  Remains  of  French  settlement.  New  Irdand:  (5)  Wesleyan 
mission  house,  Kai)agada,  New  Britain;  (6)  French  8<-tilcment,  New  Ireland;  (7) 
Teacher’s  house.  Port  Hunter;  (8)  Native  fciujt,  Duke  of  York  island;  (9)  Marquis  do 
Key’s  setllenient.  New  Irelantl :  (10)  Sacred  canoe.  Port  Huuter;  (11)  Teacher’s  house, 
Duke  of  York  island;  (12)  8mall  native  church,  Duke  of  York  lslan<l;  (13)  Native 
chief  and  sacred  canoe ;  (14)  Native  bouse-*.  New  Britain;  il.'))  Mouth  of  river.  New 
Ireland;  (16)  Dukduk  (a  sacred  society) ;  (17)  New  Irclaml  river;  (18)  Native  ilancc. 
New  Britain,  1879;  (19)  Natives  of  Port  Hunter.  1879;  (2(>)  Survivors  of  Marquis  do 
Rey’s  expeilitioii  rcg<-ued  and  brought  to  Port  lliiiiter  by  ttie  mission,  18/9;  (21) 
Aminio  Bale  and  wife  (Fijian  teachers) ;  (22)  Sanioun  teacher  and  wife  ;  (23)  Samoan 
teacher  and  wife,  Duke  oi  York  island;  (24)  Wesleyan  mission  house.  Port  Hunter ; 
(25)  Port  Hunter;  (26,  27)  New  Britain  chiefs;  (28,  29)  Samoan  women;  (:iii,  31) 
Chief  and  family.  Port  Hunter;  (32)  King  Dick  and  his  two  wives;  (33)  Tongan 
teacher  and  New  Britain  natives;  (31-39)  Duke  of  Y'ork  natives;  (4o)  Son  of  chief 
(Warrawarrum)  ;  (41-.‘t:t)  No  titles. 

N.B.— It  wotild  greatly  add  to  the  value  of  the  collection  of  Photo¬ 
graphs  which  has  been  established  in  the  Map  Room,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  usefbl  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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